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THE CAUSES OP FETAL AND NEONATAL MORTALITY^' 

D. Anthony D’Esopo, M.D.,-and Andrew Anthony Marchetti, M.D., 

New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Sloane Hospital for Women 
and College of Physicians and Svrgeons, Columbia University, and the 
Department of Obstetrics and Gynecology, Lying-in Hospital) 

T he study of the causes of fetal mortality should be an increasingly 
important problem, for only in this way will it be possible to devise 
methods which will offer sufficient safety to the child to give us courage to 
avoid the tempting but less safe cesarean section. 

With an ever-increasing emphasis on the importance of delivering 
a normal healthy child for each planned pregnancy, the obsteti’ician 
frequentty finds himself in the position of recommending cesarean section 
on purely fetal indications. While this method of delivery usually offers 
the easiest way out of a difficult situation and frequently improves the 
chances of fetal survival, we cannot overlook the discomforting fact that 
the I’isk to the mother is much greater under these eircumstanees than 
when the delivery is effected through the vagina. It seems logical, there- 
fore, to increase our efforts in the study of the causes of fetal deaths, 
with the hopeful outlook that the pelvic delivery, which unquestionably 
offers maximum safety to the mother, may be made increasingly safe for 
the child. Only in this way will it be possible further to lower both the 
fetal and maternal mortality. A high fetal mortality rate cannot be 

‘Presented at a meeting of the New York Obstetrical Society, October 14, 1941. 

Note: The Editors accept no responsibility for the views and statements of 

authors as published in their ‘ ‘ Original Communications. ’ ’ 
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combated entirely with a high cesarean section rate, for it may be shown 
readily from our figures that, even if a cesarean section were done in 
every patient that came to the labor room, there still would be a minimum 
fetal loss of 2.3 per cent, due to causes which are in no way related to 
the accidents of labor and which could not be prevented by the operation. 
Obviously then, an increasing cesarean section rate will have the effect 
of giving diminishing returns in terms of live births while the maternal 
mortality would unquestionably rise sharply or, to put it in another 
way, an increasing cesarean section rate reaches a point where it costs 
too many mothers for the prospect of saving a proportionately smaller 
number of babies. 

It was with these general ideas in mind that this study was contem- 
plated. It represents a critical clinical and pathologic review of 1,000 
consecutive fetal deaths occurring at the New York Lying-in Hospital 
and the Sloane Hospital for Women. The study covers a period of six 
years from 1935 to 1940, inclusive. The data from both services have 
been combined and presented in that form. 

There are no striking differences in the nature of the material handled, 
the organization of staffs, or the physical equipment of these services. 
In most respects, the figures obtained were entirely comparable and 
seem suitable to present in a combined form. 

Among the 1,000 deaths reviewed, only 16 occurred among un- 
registered cases. There was a combined autopsy rate of 89.3 per cent. 
Thus it is seen that in the vast majority of cases there were both complete 
clinical and pathologic data available for study. 

Notwithstanding such complete clinical and anatomic data, it is not 
always a simple matter to evaluate the factors that are concerned with 
a fetal death. Even when the anatomic findings of a carefully per- 
formed post-mortem examination are known and these are correlated 
with the events which occurred during labor, it may be difficult to 
classify the death with certainty. The multiplicity of factors involved 
in a single ease and the various degrees of emphasis placed upon them 
may lead different observers to reach different conclusions in ascribing 
primary and secondary causes of death. A good example is the fre- 
quently seen premature baby weighing about 2,000 6m. witli a small 
amount of subdural hemorrhage. The difficulty of ascribing primary 
and secondary causes of death in such a case becomes obvious at once. 
If the weight of the fetus were changed from 2,000 Gm. to 1,000 Gm., 
tlien prematurity as the primary cause with birth trauma as a seeondaiy 
cause would be in more general agreement. There are other factors 
wliieh make for difficulty. These involve the actual interpretation of 
post-mortem findings. Neonatal pathology in many instances lacks the 
confirmatory data of the experimental pathologist, so that the inter- 
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pretation of the lesions we see are not always clear. To mention one such 
lesion we may refer again to the intracranial hemorrhages found in 
the premature infant. Frcquentlj’- these occur as small subarachnoid 
or intraventricular hemorrhages with no evidence of injury to the dural 
supporting system, while the lungs, pleura, pericardium, thymus, 
adrenals, and other viscera show the ruptured capillaries so characteristic 
of asphyxia. In such a case, it is a matter of individual interpretation 
to ascribe the intracranial findings either to birth injury on the one hand 
or to asphyxia on the other. 'What is the significance of hemorrhage 
into the lung? Is it related to the hemorrhagic lesions of the newborn 
or does it represent evidence of intrauterine asphyxia? What is the 
significance of masses of amniotic cells in the lungs? Are they evidence 
of asphyxia followed by aspiration of amniotic fluid and cells or is their 
presence physiologic, as a part of the so-called tidal flow of amniotic 
fluid? What is the relationship of congenital pneumonia to asphyxia? 
Does pneumonia follow after asphyxia, which causes the child to aspirate 
large quantities of bacteria and pus cells from an infected amniotic sac, 
or do these organisms gain access to the lungs by some other mechanism ? 
It is obvious, therefore, that, while in a majority of cases the primary 
cause of death may be ascribed with certainty, there are a considerable 
number in which the final classification becomes an opinion based on all 
the clinical and anatomic facts available and its accuracy depends largely 
upon the completeness of these facts and the judgment and clinical- 
pathologic experience of the observer. 

At the very beginning of the study we found it necessary to reach 
some agreement on the classification of the premature infant, because 
the respective institutions followed different practices in this respect. 
Hence, we reclassified all the fetal deaths according to the classification 
of Scammon (Table I). 

Table I 

Previable prematures 92 

(Mu.st satisfy any two of the following criteria) 

Prom 500 to 999 Gm. in weight 
From 28 to .35 cm. in length 
From 22nd to 28th week 

Viable prematures 350 

(Must satisfy any two of the following criteria) 

From 1,000 to 2,499 Gm. in weight 
Prom 35.1 to 47 cm. in length 
From 29th to end of 37th week 

Term 

Total 

Total deliveries 

Total fetal and neonatal deaths 

Gross fetal and neonatal mortality rate 

Petal and neonatal mortality rate exclusive 
of previable prematures 


558 


1,000 

25,823 

1,000 

3.87 per cent 
3.52 per cent 
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Some question might be raised about the inclusion of the previable 
premature infants in this study, since the mortality rate in this group is 
very nearly 100 per cent. There are several reasons why it seems de- 
sirable to include them in any study of stillbirths. First, these tiny 
babies occasionally live, and for this reason we should attempt to dis- 
cover the causes of death in the others with the hope that more and 
more of them may be salvaged. Second, these infants may be studied 
by routine pathologic methods. To consider them as abortions rather 
than stillbirths tends toward their disposal along with other abortions 
in which routine pathologic techniques are not applicable. In the 
third place, they are frequently associated with maternal disease Avhich 
necessitates an interruption of pregnancy. By adding them to the total 
group we obtain a more complete picture of the relationship of maternal 
disease to fetal deaths. 

In Table I we note that there Avere 25,823 deliveries at both hospitals 
during the period covered by this study, resulting in a gross fetal 
mortality rate of 3.87 per cent. If the previable prematures are ex- 
cluded, the rate becomes 3.52 per cent. On the basis of liA’^e birtlis the 
rates are 4.03 per cent if- the previable prematures are included and 
3.66 per cent Avhen they are excluded. The premature infants account 
for 44.2 per cent of the total number of deaths. 

The causes of death in the entire group are shown in Table II. 


Table II. Distribution op Causes in 1,000 Cases op Fetal and Neonatal 

Deaths 


causes 

NUMBER OP CASES 

Asphyxia 

198 

Prematurity (primary) 

185 

Congenital abnormalities 

141 

Maceration, cause unkno-nm 

130 

Birth injury 

115 

Congenital pneumonia 

58 

Maceration and toxemia 

52 

None 

30 

Erythroblastosis 

28 

Hemorrhagic disease of newborn 

21 

Septicemia 

18 

Congenital sj'philis 

6 

Maceration and diabetes 

5 

Diarrhea newborn 

4 

Aspiration of food 

3 

Perforated ulcer ileum 

1 

Gangrene of colon 

1 

Intestinal obstruction 

1 

Multiple abscesses of liver 

1 

Adrenal hemorrhage 

1 

Toxoplasmosis 

1 


Attention is called to the fact that these are listed as primary causes 
only. While it is obA’ious that in many instances there AA'ere multiple 
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causes of death, it seemed that a grouping according to comlhnations of 
primary and secondary causes would be cumbersome to the point of being 
valueless. Each ease was carefully studied from both a clinical and a 
pathologic viewpoint, as previously stated, and an attempt was made to 
ascertain the most important cause of death. 

Prematurity appears as the cause of death in 185 cases while Table I 
shows that 442 cases were classified in the premature group. The differ- 
ence between these two figures (257), therefore represents the number 
of premature infants that died of causes that were more significant than 
their premature state and for that reason were elassified under those 
causes. It follows, then, that a relatively large number of premature 
infants might have lived if they had not been the victims of some other 
pathologic conditions. 

It is noteworthy that of the causes of death those which are more 
directly related to labor, namely: asphyxia (19.8 per cent), birth injury 
(11.5 per cent), and pneumonia (5.8 per cent), appear in that order. 

A relatively large number of deaths (13 per cent) occurred before 
the onset of labor without Imown cause. These fetuses were born in a 
macerated state, and in the alisence of any known cause are a distinct 
challenge to the research worker in this field. Our knowledge about this 
group is limited because the poor state of preservation of all cell struc- 
ture makes post-mortem studies valueless. It Avill be of interest to folloAV 
the work that is being done with the Rh factor to see if deaths of this 
nature may be explained on that basis. 


Table III. Relationship of Race to Fetal and Neonatal Mortality 



- 

total no. de- 
livered 

NO. OF DEATHS 

PERCENTAGE 

RATE 


AYliite 

23,729 

86S 

3.65 



Negro 

2,094 

132 

6.30 


Table III, A. Causes of Death Among AVhites and Negroes 


CAUSES 

INCIDENCE AMONG 
TOTAL AVHITES 
(per cent) 

incidence among 

TOTAL NEGROES 
(per cent) 

Asphraia 

19.0 

25.0 

Prematurity 

17.7 

23.5 

Congenital malformations • 

14.7 

9.8 

Maceration, cause unknown 

13.6 

9 n 

Birth injury 

11.7 

9.8 

Maceration, due to toxemia 

4.9 

fi R 

Erythroblastosis 

3.1 

0 R 

Hemorrhagic disease of newborn 

1.9 

3.0 


Table IV. REr^\TioNsHip of Parity to Fetal and Neonatal Mortality 



total no. de- 

tot.vl no. of 

mortality 


LIVERED 

deaths 

RATE 

Primiparas 

13,241 i 



Multiparas 

12,582 1 

1 491 1 

3.90 
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Maternal disease directly accounted for 6.3 per cent of all fetal deaths. 
This figure, however, does not completely express the importance of 
maternal disease in the problem since, in at least an additional 55 cases, 
maternal disease was indirectly responsible for a premature labor which 
in turn resulted in a stillbirth or neonatal death. It may be stated, 
therefore, that 11.8 per cent of the fetal deaths were directly or indirectly 
the result of maternal disease. Congenital syphilis accounted for only 
0.6 per cent of the deaths. This figure is in marked contrast to those 
found in older reports when sj^philis was among the most important 
causes. 

The fetal mortality rate among the whites and Negroes as noted in 
Table III shows a definitely higher rate among the latter. The causes 

RELATIONSHIP OF FETAL DEATH 
FETAL T 0 

death age of mother 



Pig. 1. 

of death were studied separately and those conditions which showed 
differences of more than 1 per cent are recorded in Table IIIA. The 
higher fetal mortality rate among the Negroes was due mainly to a higher 
incidence of prematurity and asphyxia. They also showed a slightly 
higher incidence of deaths due to toxemia and hemorrhagic disease of the 
newborn. Among the whites, on the other hand, there was a greater fetal 
death rate due to congenital malformations, maceration of unknown 
cause and eiythroblastosis. 

It Avas of interest to note (Table IV) that the fetal death rate among 
multiparas and primiparas is practically identical. Apparently the 
larger number of deaths due to dystocia among primiparas is completely 
balanced in the multiparas by the higher incidence of deaths due to the 
accidents of labor. 

The relationship of the age of the patient to the proportion of living 
and dead infants delivered at each age level is shoAvn graphically in 
Fig. 1, from Avhich we may conclude that the incidence of fetal deaths 
was lowest among the women between 20 and 24 years of age and highest 
in Avomen that AA-ere 40 years old or OA’er. There is a gradual rise in 
fetal mortality rate as the Avoman adA'anees beyond age 30, in spite of the 
greater latitude in operatiA'e interference aimed toAA'ard saving the fetus 
in these cases. 
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'We next studied the relationship of the duration of labor to fetal 
mortality (Table V) and noted that labors under three hours and those 

Table V. Eelationship of the Duration of Labor to Fetal and Neonatal 

Mortality 



LESS 
THAN 3 
hours 

3-5 

6-11 

12-17 

18-23 

24-29 

MORE 
THAN 30 
hours 

Total No. delivered 
No. of deaths 
Percentage rate 

1,216 

81 

6.66 

4,182 

140 

3.34 

7,993 

237 

2.96 

5,136 

170 

3.40 

2,774 

82 

2.95 

1,115 

55 

3.88 

2,062 

181 

8.77 


that exceed thirty hours show distinctly higher mortality rates. The 
mortality rate for labors that exceed thirty hours more than doubles, and 
for this reason it would seem reasonable to advocate consultation in all 
such eases unless the delivery is imminent. 

Table VI. Eelationship of Fetal and Neonatal Mortality to Method of 

Delivery 


METHOD OF DELIVERY 

TOTAL 

DELIVERED 

TOTAL 

DEATHS 

PERCENTAGE 

RATE 

Spontaneous vertex 

19,916 

529 

2.6 

Low forceps 

2,672 

89 

3.3 

Midforceps 

1,011 

1 65 

6.4 

Cesarean section 

782 

57 

7.3 

Breech delivery 

1,084 

152 

14.0 

Version, extraction 

High forceps 

182 

42 

23.1 

29 

12 

41.4 

Craniotomy 

38 

38 

100.0 

Miscellaneous 
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The methods by which the infants in this study were delivered is 
shown in Table VI. Prom the data, Ave note : 

1. The loAvest mortality rate (2.6 per cent) occurred in the spon- 
taneous vertex deliveries. The Ioav forceps group Avas slightly 
higher (3.3 per cent). This need not disconcert the adAmcates of 
tlie prophylactic Ioav forceps since in both institutions the Ioav 
forceps operation is done on definite indications only and for 
that reason our mortality rate in Ioav forceps deliA^eries is not 
comparable Avith their figures. 

2. A high gross fetal mortality rate in those patients delivered by 
cesarean section (7.3 per cent). 

3. An extremely high mortality rate in the high forceps operation 
(41.4 per cent). 

4. Almost one-fourth of the infants delivered by version extraction 
die. While this is an uncorreeted figure, it appears unusuallA’ 
high and is explained largely by the fact that forceps are dis- 
tinctly preferred to the vei-sion operation in both institutions 
For this reason, version extraction is reserved for the more diffi- 
cult eases in AA'hich forceps cannot be applied. Again this rate is 
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not comparable with the figures obtained by those who advocate 
wide indications for the version-extraction operation. 

The gross infantile mortality in breech deliveries (14 per cent) war- 
rants inquiry into the causes of death in these eases. This is shown in 
Table VII. Here Ave note that prematurity, congenital abnormalities, 


Table VII. Relationship of Breech Delivery to Causes of Petal and Neonatal 

Death 


CAUSES 

NO. CASES 
(152) 

DEATH RATE 
(PER cent) 

Prematurity 

35 

23.0 

Asphyxia 

28 

18.4 

Congenital abnormalities 

2G 

17.1 

Maceration 

26 

17.1 

Birth injury 

18 

11.8 

Congenital pneumonia and septicemia 

9 

5.9 

Congenital syphilis 

2 

1.3 

Ery throblast osis 

2 

1.3 

Hemorrhagic disease 

2 

1.3 

Liver abscesses 

1 

0.7 

Aspiration of food 

1 

0.7 

Diarrhea neAvborn 

1 

0.7 

None 

1 

0.7 


152 

100.0 


and unexplained ante-partum deaths accounted for 47.2 per cent of the 
breech mortality. The causes of deaths that are more directly related to 
labor and to a large extent preventable, namely, asphyxia, birth injury, 
and pneumonia, accounted for 36.1 per cent of the breech deaths. In 
this latter group of causes asphyxia rather than birth injiuy ranked 
first. 

A detailed study of the causes of fetal death in midforeeps delHeries 
(Table VIII) shoAved that 46.1 per cent Avere due to birth injuries. The 

Table A^’III. Eelationsihp of Midfokceps Deliah:ry' to Causes of Fetal and 

Neonatal Death 


CAUSES 


death rate 
(per cent) 

Birth injury 

■■■gnmn 

46.1 

Congenital pneumonia 


18.5 

Asphj’xia 

9 

13.9 

Congenital abnormalities 

4 

6.2 

Hemorrhagic disease newborn 

3 

4.6 

Maceration 

2 

3.1 

No cause 

2 

3.1 

Prematurity 

1 

1.5 

Erythroblastosis 

1 

1.5 

Gangrene colon 

1 

1.5 


[ 05 

100.0 


30 cases that make up this midforeeps birth injury group Avould in them- 
selves provide enough material for an interesting report. Categoricall.v 
it may be staled that at least four types of errors Avere made in these 
cases, A'iz. : 

1. Forceps Avere applied in the face of disproportion Avben a cesarean 
section sliould have been done. 
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2. Traction and rotation was not ideally adapted to the architecture 
of the pelvis. 

3. Forceps were applied too late, after the fetus had been comprised 
by an excessively long labor which resulted in asphyxia or con- 
genital pneumonia. 

4. Traction was too rapid in an attempt to save the child from 
asphyxia. 

As previously noted, the gross infantile mortality rate in cesarean 
sections was 1 per cent. This simply reflects the large number of 
cesarean sections that were done because of maternal complications 
irrespective of the fetal prognosis. A finding that caused some surprise 
was the fact that 5 of the 57 infants in this group died of a birth injury 
(Table IX). 

Table IX. Eelationship of Cesarean Section and the Indications to the 

Causes of Fetal Death 


INDICATIONS 

TERM 

PRE- 

TOTAL 

fetal deaths 

MATURE 

CAUSE 

NO. 

Premature separation of 
placenta 



24 

Asphyxia 

20 




Congenital abnormalitj' 

1 





Erythroblastosis 

1 





Prematurity only 

2 

Placenta previa 

4 

B 

10 

Prematurity only 

3 





Asphyxia 

3 





Birth injury 

1 





, Congenital abnormality 

1 





Congenital pneumonia 

1 





No cause 

1 

Toxemia and/or clironic 

0 

^^B 

() 



nephritis 


1 

1 

Prematurity only 

4 





Diarrhea, newborn 

1 





Maceration 

1 

Cephalopelvic dispropor- 


0 

5 



tion 




Birth injury 

2 





Congenital abnormalit}^ 

1 

i 




Erythroblastosis 

1 





No cause 

1 

Cardiac 

■ 


2 

Birth injury 

1 





Prematurity only 

1 

1 

Constriction ring 

Fixed peh-ic kidney 

■ 

0 

1 

1 

Congenital pneumonia 

0 

2 

2 






Birth injury 

1 

Acute yellow atrophy 




Prematurity 

1 

1 

0 

1 


Posterior sacculation of 

0 

1 

1 

A.sphj’xia 

1 

uterus 




Prematurity oub' 

1 


Ordinarily we are in tlie habit of a.ssociating birtli injuries with the 
trauma of operative vs. pelvic deliveries or tlie trauma produced by a 
loreeful rapid lalior as the head is driven against a resistant pelvic 
floor, but apparently it would seem that the forces of labor mav cause 
intracranial injuries under less obvious traumatic conditions. The actual 
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delivery of the child through the uteroahdominal incision was diffieult 
in only one instance and this might have been the cause of the trauma 
in that ease. 

The discussion thus far has brought out the importance of asphyxia, 
birth injury, and congenital pneumonia as major causes of death in rela- 
tion to the problems of labor. For this reason it would seem profitable 
to study these conditions in more detail, especially to determine how 
these deaths might have been prevented. Table X shows that these major 
causes of death are more distinctly problems that concern the term 
infant. The incidence of sueh deaths among the viable premature in- 
fants is decidedly less and in the verj'- small previable premature infants 
their occurrence is negligible. 

Table X. Relationship of Major Causes of Fetal and Neonatal Deaths to the 

Age of the Fetus 



PREVIABLE 

PREMATURES 

(92) 

VIABLE 

PREMATURES 

(350) 

TERM 

(558) 

NO. 

% 

NO. 

% 

NO. 

% 

Birth injury 


0 


tmm 

mm 

16.3 

Asphyxia 


4.3 




26.8 

Congenital pneumonia 


0 

HQl 


■ ■ 

9.3 


The relationship of these major causes of fetal death to the time of 
death is shown in Fig. 2. The incidence of death due to asphyxia is 
highest during the ante-partum and intra-partum periods. Asphyxia, 
therefore, results largely in stillbirths, and it constitutes a distinct 
problem of labor. It is noteworthy that asphyxia is responsible for only 
a small number of neonatal deaths. It may well be that serious degrees 
of asphyxia usually prove fatal before the child is horn, while the effects 
of lesser degrees of asphyxia are overcome once the child is born and 
respirations have been established. This is not entirety true, however, 
because there seems to be evidence to suppose that a child who/has shown 
some evidence of intrauterine asphyxia and then is born alive may subse- 
quently develop a pneumonitis from the effects of aspirated material. 
Sueh cases naturally would appear in the pneumonia rather than the 
asphyxia group. 

Deaths due to pneumonia occur Avith greatest frequency during the 
intra-partum period, but if the child survives labor it is more likely to 
die at some time after the second hour of birth. 

The deaths due to birth injury also occur most frequently during the 
intra-partum period, but they constitute the largest group that die 
during the first Dvo hours post partum. 

It is interesting to note that the general pattern of the curves noted 
in asphyxia, pneumonia, and birth injury, changes Avhen the deaths due 
to prematurity are considered. Here Ave find that the ratio of stillbirths 
to neonatal deaths is reversed. Most premature babies die during the 
first tAA^enty-four liours of life, a point Avhich cannot be OA'eremphasized 
in reference to their management. 

In relationship to the duration of labor, all these major causes of death 
shoAA’ed a decided increase in labors of thirty hours or more (Fig. 3). 

When the method of delivery is studied in relation to the three major 
causes of infantile mortalitj’’ (Table XI), it is noted first of all that the' 
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BELATIOKSHIP OF THE MAJOR CAUSES OF FETAL DEATH TO 
TIME OF fetal DEATH 


BIRTH INJURY 

ASPHYXIA 

CONGENITAL PNEUMONIA 
PREMATURITY 


RELATIONSHIP OF THE MAJOR CAUSES 
TO THE DURATION OF LABOR AMONG 
DELIVERED 

OF FETAL DEATH 

ALL BABIES 

■ - ■ TOTAL DELIVERED 


ASPHYXIA 


— - BIRTH INJURY 



... congenital pneumonia 


HOURS 3- 


3 ^ 6 
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Table XI. Relationship op the Method op Delivery to the Major Causes of 

Fetal and Neonatal Mortality 


METHOD OF DELIVERY 

TOTAL 

DE- 

LIVERED 

DEATHS FROM 

BIRTH INJURY 

DEATHS FROM 

ASPHYXIA 

DEATHS FROM 

CONGENITAL 
PNEUMONIA AND 

SEPTICEMIA 

NO. 

% 

NO. 

% 

NO. 

% 

Spontaneous vertex 

19,916 

28 

0.01 

80 

0.04 

28 

0.01 

Low forceps 

2.672 

10 

0.04 

26 

0.01 

8 

0.03 

Midforeeps . 

1,011 

29 

2.9 

10 

0.01 

13 

1.3 

Breecli delivery 

1,084 

IS 

1.7 

27 

2.5 

8 

0.07 

Version, extraction 

182 

12 

6.6 

17 

9.3 

1 

0.06 

Craniotomy 

38 

7 

18.4 

3 

7.9 

11 

28.95 

Cesarean section 

782 

3 

0.04 

23 

2.9 

1 

0.01 

High forceps 

29 

6 

20.7 

3 

10.4 

0 

0.0 


birth injuries showed an increasing incidence as the more difficult opera- 
tions are considered. The lowest incidence appeared in the spontaneous 
group (0.01 per cent) and the highest in the high forceps group (20.7 
per cent). The risk of birth injury is greater in midforceps operations 
(2.9 per cent) than in breech deliveries (1.7 per cent). 

In the cases of asphj^xia, a somewhat similar relationship of increasing- 
incidence with operative deliveries is noted. The very low asphyxia 
incidence in midforceps operations (0.01 per cent) is in contrast to the' 
higher incidence of birth injuries in these operations (2.7 per cent), a 
point which should be borne in mind when forceps are used to deliver 
the infant that shows evidence of distress. The high incidence of deaths' 
due to asphyxia among infants delivered by cesarean section (2.9 per 
cent) is explained by the relatively large number of cases of placenta 
previa and accidental hemorrhage in which the cesarean section was 
done primarily for maternal indications. 

The deaths in the pneumonia group show no significant relationship 
to the method of delivery except for the very large number of these in- 
fants that were delivered liy craniotomy (28.95 per cent). This is simply 
evidence of the large number of cases of pneumonia that died in utero. 

Among all infants delivered at term, the incidence of large bahies, 
which we arbitrarily chose to be 3,600 Gm. or over, was 33.1 per cent 
(Table XII). By comparison, the incidence of such term infants among 


Table XII. Relationship of Dead Infants Weighing More Than 3,600 Gsi. tu 
THE Major Causes of Fetal and Neonatal Deaths 


CAUSES 

NO. OF TERM 

DEAD INFANTS 

NO. WEIGHING 

MORE THAN 
3,600 GM. 

RATE 

(per cent) 

Birth injurj' 

91 

46 


Asphvxia 

147 

56 


Congenital pneumonia 

62 

23 



Among all term babies delivered 33.1 per cent weighed 3,600 Gm. or more. 


the deatlis due to birth injury was 50.6 per cent. The large babies 
among the cases of asphyxia and congenital pneumonia also showed an 
increase aliove average but this was less striking than in tlie cases of 
birth injuries. Obviously the large size of the baby frequently is over- 
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looked. The large baby should be given more serious consideration as a 
problem in dystocia. 

In the light of the complete data presented by these cases, it seemed 
justifiable to study the major causes of infantile mortality from the view- 
point of preventibility. In order to do this, it was necessary first to 
ascertain the predisposing factors in each death as accurately as the 
clinical pathologic data afforded. In Table XIII, for example, there are 
listed in file order of their frequency the predisposing factors in all the 
cases of asphyxia. We note, first, that 43, or 21.7 per cent, of the patients 
in this group died from asphyxia which resulted from premature separa- 
tion of the placenta. Prom the very nature of this condition, the 
prospects of materially reducing the resulting fetal loss do not seem too 
hopeful. As contrasted with placenta previa, in which condition there 
is also serious interference with the uteroplacental exchange, it can be 
said that premature separation of the placenta places the fetus in a more 
precarious situation and the validity of performing a cesarean section 
in cases of premature separation of the placenta largely on fetal indica- 
tions, therefore, is open to cifiticism. In placenta previa there Avould 
seem to be more ample justification for including the prognosis to the 
child in the calculation. 


Table XIII. Predisposing Factors in All Cases of .\spiiyxia 


factors 

TERM 

1 PREMATURE 

Premature separation of placenta 

20 

23 

Tight loop of cord around neck 

2G 

8 

Prolapsed cord 

21 

3 

Placenta previa 

Prolonged labor with; 

15 

! 

8 

Breech 

6 1 

0 

Uterine inertia 

6 1 

0 

Inadequate pelvis 

4 

0 

Failure of cervix to dilate 

2 

0 

Constriction ring 

2 

0 

Transverse 

1 

0 

Not known 

14 

0 

Death of mother 

6 

1 

Toxemia 

4 

o 

Narcosis 

4 

0 

Breech 

3 

0 

Terminal premature separation placenta 

2 

1 

Ruptured uterus, inadequate pelvis 

Secondary abdominal pregnancy 

2 

1 

2 

0 

True knot of umbilical cord 

1 

1 

Impacted shoulder, large baby g’g®® | 

2 

0 

Prolapsed arm, inadequate pelvis ' 

1 

0 

0 

Thrombosis umbilical cord 

Premature separation of placenta following induction 

1 

with pituitrin i 

1 

0 

0 

1 0 

0 

1 0 

Tetanj’ of uterus following induction with pituitrin 

1 

Ruptured uterus following induction with pituitrin 

1 

Long second stage with inadequate outlet 

2 

Severe chilly acute p.yelitis 

1 


Among the cases of premature separation of tlie placenta tliere vere 
ci in which the separation occurred when tlie head was well down on tlie 
pelvic floor. The history of these cases is eharacteristie Usuallv a 
normal labor without obvious interference to the fetal circulation until 
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the very end when it is reported that the fetal heart is very slow or 
has suddenly disappeared. When delivery is effected, the birth of the 
child is followed by a gush of blood and along with it appears the com- 
pletely detached placenta. If the attendants are aware that such, un- 
fortunate cases of terminal placental separations occasionally occur and 
keep a constant watch over the fetal heart during the second stage, 
delivery may be carried out before the asphyxia becomes irreversible. 
To a large extent, therefore, the small number of deaths due to this 
type of premature separation of the placenta must be considered pre- 
ventable. 

The asphyxia deaths due to cord complications represent another large 
group which for the most part cannot be prevented. A study of these 
cases permits the following conclusions : 

1. Cord complications should be suspected always when signs of 
fetal asphyxia develop in the absence of such maternal conditions 
as premature separation of the placenta, placenta previa, pro- 
longed labor, and toxemia of pregnancy. 

2. With the aim of detecting a prolapsed cord, the general rule is 
that the fetal heart must he auscultated after the membranes 
rupture. This would seem to be insufficient in many instances. 
The fetal heart may be perfectly normal immediately after the 
cord prolapses only to fail later on. The rule should be to the 
effect that the fetal heart must be carefully auscultated fre- 
quently during the half hour following the rupture of the' mem- 
branes. 

3. When the presenting part is unengaged and the membranes rup- 
ture, a cord prolapses often enough to make at least a rectal 
examination at that time of distinct value. 

4. Tight loops of cord around the neck are hardly ever diagnosed - 
until the child is delivered. It seems justifiable to suggest that 
when no other cause for the asphjrxia is apparent, this condition 
should be suspected and the hand introduced to palpate the neck 
region. If this condition were knomi to exist before the actual 
deliveiy, the choice of operative procedures employed might be 
influenced by such knowledge. 

The predisposing factors in asphyxia associated with prolonged labors 
are naturally related to the problems of dystocia in general. While the 
deaths due to birth injury in the presence of dystocia are not infre- 
quently the result of unwarranted earlj'- interference, those due to 
asphj'xia, on the other hand, are not infrequently the result of an 
overconservative policy of managing the labor. But while this over- 
conservatism was displayed in the actual conduct of the labor, the de- 
livery itself was often hastened because of a slowing fetal heart. If over- 
conservatism in the management of labor proves to he an error, leading 
to a state of fetal asphyxia, then rapid delivery in the face of a failing 
heart simply multiplies the error. 

Wliile the factors which bring about asphjTcia in placental and cord 
complications are obvious, those which are related to the asphyxia of 
the prolonged labor are not well understood. It is conceivable that 
prolonged labor results in intracranial vascular changes Avhich in turn 
affect the fetal respiratory center, or what seems more likel}’’, the more 
marked degree of uterine retraction with prolonged labor brings about 
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a state of relative ischemia of the entire uterine circulation resulting in 
interference lyith the efficiency of the uteroplacental exchange and subse- 
quent fetal anoxia. In anj’- event, the treatment of fetal asphyxia should 
begin by inhibiting uterine contractions with an anesthetic that permits 
a large admixture of oxygen such as ether. The fetal heart is watched 
constantly and as long as the rate shows gradual acceleration, even if 
the degree of such acceleration is slight, no attempt whatsoever is made 
to deliver the child. Nearly always after a period of five to ten minutes 
the fetal heart becomes restored to a normal rate. At this stage the 
mother should be receiving oxygen in maximal amount and just sufficient 
anesthesia to prevent uterine contractions. Under these conditions 
delivery may be carried out slowly and deliberately. This method of 
treating the asphyxiated child falls in line with the present-day surgical 
principle of treating the patient, Avhich in this case is the unborn child, 
so that he is in the best possible condition before any surgical procedure 
is attempted. 

Asphyxia was of unknown origin in fourteen term infants. There 
was nothing about their deaths which we could relate in any way to 
the mechanism of asphyxia either clinically or pathologically. 

Asphyxia was due to toxemia of pregnancy in 6 eases. While the 
infantile mortality rate is high in severe toxemia, the cause of these 
deaths is not definitely understood, because the fetus is so frequently 
macerated that very little pathologic study is possible. While most of 
the deaths due to toxemia in this series, therefore, are entered in the 
large group of macerated babies or among the asphyxias due to pre- 
mature separation of the placenta, a small group showed pathologic 
evidence of asphyxia without demonstrable cause other than the toxemia. 
It is assumed that the toxemic state so alters the uteroplacental exchange 
that the fetal circulation becomes severely compromised. 

As we had planned this survey originally, a study of the influence of 
analgesics on asphyxia and fetal deaths in general was contemplated, 
but the time intervals of administration of drugs were not recorded with 
sufficient accuracy to give value to such an analysis. Only isolated 
instances could be satisfactorily evaluated. There were four cases in 
which analgesic drugs were given in large enough dosage to be con- 
sidered unequivocal factors in the asphyxia. 


Table XIV. Predisposing Factors in All Cases of Birth Injury 


FACTORS 

Cephalopelvic disproportion 
Uterine inertia (some due to narcosis) 

Not known 
Malposition 
Breech 
Brow 
Pace 

Forceps trauma and/or bad mechanics 
Bapid, hard labor (some without analgesia) 

Bapid expulsive labor following medical induction 
Trauma from version, extraction (no other cause) 
Asphyxia with rapid delivery' 

Prolonged second stage 
Obstruction from myomas 
Constriction ring 

Forceps trauma in cesarean section 


term 

premature 

22 

0 

16 

0 

11 

7 

9 

5 

4 

0 

1 

0 

8 

1 

6 

3 

3 

2 

1 

3 

3 

0 

3 

0 

2 

0 

2 

0 

0 

1 
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111 the remainder of the asphyxia group, the cases that merit com- 
ment are those in ivliich pitiiitarj'- extract proved disastrous. Although 
an indispensable drug, its use before delivery at times becomes hazardous. 
There were apparently more bad effects when the pituitary extract was 
administered intranasally. It would seem that when given in this way 
the dosage is indeterminate and that in some cases more of the drug may 
be absorbed than can be tolerated with safety. The intramuscular ad- 
ministration starting with doses as low as one minim to ascertain the 
patient’s sensitivity to the drug would seem to be a much safer proce- 
dure. 



As might well be expected, the most important predisposing factor 
in the eases of birth injury was cephalopelvic disproportion (Table 
XIV). If the limitations of the pelvis liad been accurately known in the 
22 cases which fall in this category, a well-timed cesarean section would 
have saved most of these babies. As these liirth injuries were being re- 
viewed, it occurred to us that there ivere many more such cases among 
the older records than among the more recent ones. On analysis this 
proved to be true (Fig. 4). There ivas a reduction in the incidence of 
birth injuries from 2S per cent of all fetal deaths in 1935, 1936, and 
1937 to 14 per cent of all fetal deaths in the years 1938, 1939, and 1940. 
This occurred without any rise in the cesarean section or fetal mortality 
rate. On the contrary, both the cesarean section rate and the fetal mor- 
tality rate showed a slight fall in the more recent years. In explaining 
these results, we believe that adequate emphasis should he placed upon 
the aid that x-ray pelvimetry has given us. In our combined experiences, 
this has been the most important contributory factor in the reduction of 
the incidence of birth injuries. Eoentgenologic pelvimetric studies have 
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not only aided us in choosing the cases of cephalopelvic disproportion 
early in labor when the cesarean section operation can be done with 
comparative safety, but they have enabled us to use' better mechanics in 
operative pelvic deliveries. 

The cases of birth injui’y associated with uterine inertia present a 
real problem, for in this group all the refinements of prognostic acumen 
may fail. There is no certain method of determining whether a patient 
with primaiy uterine inertia will develop efficient uterine contractions 
as labor advances or continue to have desultory ineffectual pains through- 
out the entire labor. There is real need for an accurate method by which 
a qualitative interpretation of the uterine contraction may be made. 

In eighteen cases the predisposing cause of the birth injury was not 
apparent from the records. While this might be expected in a certain 
number of the pi'emature babies, it is difficult to, explain the 11 eases 
that occurred in term infants. We can only conclude that such factors 
as cephalopelvic disproportion, forceps trauma, and bad mechanics fre- 
quently go unrecognized, although it should be restated here that the 
forces of labor in the course of molding and descent occasionally may 
cause damage to the fetal head even when there is no apparent trauma. 
This was shown in the analysis of the cesarean section group. 

Just as there should be condemnation of the excessive use of analgesia 
leading to a state of uterine inertia, so we condemn, the failure to use 
these valuable drugs when the patient develops unduly forceful fre- 
quent contractions that characterize precipitous labors. Rapid labor 
whether it develops spontaneously or is the result of induction should 
be treated with proper sedatives or anesthesia to avoid intracranial 
injury. 

A small but sad group of cases are the three babies that sustained 
intracranial injuries when attempts Avere made to save them from 
asphyxia. Again, in these cases, better management of the asphyxiated 
baby might have given different results. 

The factors Avhich predispose to congenital pneumonia (Table XV) 
seem to fall into a fairly definite pattern. We have first those factors 


Table XV. Predisposing Factors in All Cases of Congenital Pneumonia and 

Septicemia 


FACTORS 

mEmmm 

PREMATURE 

Premature rupture of membranes, uterine inertia, pro- 



longed labor, intra-partum infection 

Premature rupture of membranes with normal labor 

28 

3 

' 13 

1 

Xot known 

. 7 

5 

Inadequate pelves and prolonged labor 

6 

0 

Prolonged labor and: 


Narcosis 

2 

0 

Large baby, breech 

1 

0 

Constriction ring 

1 

0 

0 

Medical induction 

1 

Premature rupture membranes and maternal pneumo- 


coccus infection 

1 

0 

Congenital anomalj' of the heart 

2 

Erythroblastosis 

1 

0 

0 


that predispose to a prolonged labor, namely, uterine inertia and eenhaln 
pelvic disproportion, and to them has been added the premature rupture 
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of the membranes. The problem, therefore, is not fundamentally 
different from that noted in birth injury and asphyxia, for it could be 
said that if the membranes had not ruptured many of these babies 
would have survived up to the time of delivery, only to be subjected to 
the same hazards encountered in those groups. They belong in the 
pneumonia group, therefore, rather than in the birth injury or asphyxia 
group because the accidental early rupture of the membranes exposed 
them to an infection which caused their death before they could be ex- 
posed to trauma or asphyxia. 

While this form of reasoning may apply to many of the pneumonia 
cases, it does not apply to all, for we note that in 14 cases labor was 
normal and there is every reason to believe that, had the membranes re- 
mained intact, a living child would have resulted. There is an impor- 
tant lesson to be learned from these 14 eases in connection with the 
artificial rupture of the membranes either to induce or hasten labor. 
While premature rupture of the membranes is not usually attended 
with serious consequences, the possibility of a fetal pneumonia should 
not be completely dismissed from the mind. A good rule to follow 
should be to the effect that the membranes should be preserved at all 
times unless there is reason to believe that the termination of labor will 
not be long delayed after their rupture. 

In Table XVI it is noted that 27.4 per cent of all premature labors 
occur without cause. Premature rupture of the membranes could not 
be listed as a separate predisposing cause of premature labor, because one 
does not know whether the rupture of the membranes occurs as an ac- 
cidental predisposing incident unrelated to labor itself or as a con- 
comitant part of the premature labor. It was somewhat surprising 

Table XVI. Pkemsposing Causes of Premature Labor 


CAUSE 

1 NO. CASES 

PERCENTAGE 

No cause (including premature rupture membranes) 


27.4 

Dead fetus 


26.7 

Congenital abnormalities 


12.0 

Premature separation of placenta 


5.7 

Multiple pregnancy 

22 

5.2 

Therapeutic interference 

17 

4.0 

Placenta previa 

17 

4.0 

Toxemia 

13 

3.1 

Hydramnios (no congenital abnormalities) 

7 

1.7 

Acute pyelitis 

7 

1.7 

Multiple myomas 

6 

1.4 

Higli amputation of cervix 

5 

1.2 

Footling breech | 

4 

0.9 

Undelivered 

4 

0.9 

Maternal pneumonia, influenza 

4 

0.9 

Cesarean section 

3 

0.7 

Bicomuate uterus 

2 

0.5 

Severe anemia 

1 

0.2 

Tuberculosis with high fever 

1 

0.2 

Ruptured cesarean scar 

1 

0.2 

Following radical mastectomy 

1 

0.2 

Following fall | 

1 

0.2 

Injection varicose veins with quinine 

1 

0.2 

Cachexia, gastric cancer 

1 

0.2 

Self-induced 

1 

0.2 


423 

99.6 
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to find so many eases in which there were definite predisposing factors of 
premature labor. An analysis of these factors brings out a large num- 
ber of unrelated conditions which throws very little light on the problem 
of preventability except for (1) 5 patients in whom there had been a 
high amputation of the cervix, (2) 3 patients in whom a cesarean section 
was done too early in the period of gestation, and (3) 1 patient who re- 
ceived injections of quinine for the treatment of varicose veins. 

discussion 

With the realization that the presentation of our study includes many 
facts which conform to statistics previously reported and substantiates 
in percentages what some have already known to be true from many 
years of experience and teaching, we should like to emphasize that our 
results and observations, entirely based on a critical analysis of all the 
eases included in the scope of our study, represent the combined ex- 
perience of the Sloane Hospital for Women and the Lying-in of the 
New York Hospital. Each history was carefully reviewed, and we feel 
that the expenditure of time that was demanded fully repaid our ef- 
forts, since in most eases we were able to arrive at a satisfactory evalua- 
tion of the data recorded. 

The results, as they have been reviewed, immediately become associ- 
ated with the subject of preventability. How might we have arrived at a 
lower fetal and neonatal mortality rate during the period considered in 
our analysis? How may we benefit now from our experiences in the 
immediate past? How will we be able to reduce fetal and neonatal 
mortality in the future? It would be presumptuous to assume that 
these questions can be fully and satisfactorilj’- answered. However, in 
the light of our analysis, the following comments seem worthy of con- 
sideration. 

A note of conservatism dominates the practice and teaching of ob- 
stetrics in the two clinics represented in the study. Although we cherish 
that note, fair criticism can be directed to a representative number of 
eases in which earlier interference might have saved the baby. Cases of 
prolonged labor without appreciable progress leading to fetal distress 
with subsequent asphyxia and instances in which the presenting part 
was allowed to remain on the pelvic fioor and in midpelvis too long dur- 
ing the second stage are examples. 

It appears that a more judicious use of oxygen and ether anesthesia 
in cases where the fetus begins to show earlj'- signs of distress in utero 
might have prevented fatal asphyxia. Too frequently operative inter- 
ference by the application of forceps, breech extraction, or version and 
extraction was untimely hurried in instances of fetal distress, especiallj^ 
wlien following vaginal examination the cervix was found “almost” com- 
pletely dilated. iMore oxygen and ether anesthesia and less huriy mif^ht 
have prevented fetal death under such circumstances. 
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Asphyxia resulting from terminal separation of the placenta might 
not have proved fatal with more active vigilance during the second 
stage. 

There were a considerable number of eases in which the cord prolapsed 
following rupture of the membranes. Since most of these were associated 
with abnormal presentations and floating heads and because the accident, 
in many cases, was not detected until a comparatively long interval after 
its occurrence, it seems that a number of babies might not have died 
of asphyxia had the obstetrician known of the prolapse promptly and 
acted accordingly. Patients in active labor with abnormal presentations 
and floating presenting parts should be carefully followed and exam- 
ined for a prolapsed cord soon after the membranes rupture. 

Too much care and discrimination in the use of oxytocics during labor 
cannot be exercised. Primary fetal asphyxia and asphyxia secondary 
to premature separation of the placenta, while only a few in number, 
resulted from the administration of pituitrin. 

A consideration of birth injuries reveals that disproportion and bad 
mechanics in the application of and extraction with forceps accounts 
for a greater part of the unhappy outcomes. Unquestionably, a timely 
cesarean section was indicated and Avould have saved the baby in many 
instances. To cope with this problem, it becomes evident that we should 
be incessantly striving for a more accurate evaluation of each individual 
case. Today we believe that x-ray pelvimetry is one of the invaluable 
adjuncts which is enabling us to refine our judgment and decision in 
making better selection of these cases for cesarean section and forceps 
delivery. 

Medical induction with quinine and with or without pituitrin is not an 
obstetric procedure without potential hazard. Rapid and expulsive 
labors following medical induction with subsequent birth injury or 
asphyxia to the fetus are not rarities. For this reason, only the most 
justifiable indications should be current whenever a medical induction 
is contemplated. 

The different individual factors and combination of factors influencing 
fetal mortality are much too great to enumerate and consider. However, 
prevention of fetal deaths as well as maternal deaths is still intimatel.v 
related to better ante-partum care, better obstetric training, improve- 
ment in operative procedures and techniques, and so far as the neonatal 
baby is concerned, a better understanding of its immediate pediatric 
problems. 

Primaiy uterine inertia, premature labor, premature rupture of the 
membranes, the effect of analgesia on fetal respiration and circulation, 
the onset and mechanism of labor, are major problems which remain 
beyond our complete understanding. The hope of the future lies in their 
solution. True, great strides have been made. For example, researches 
on x-ray pelvimetry are beginning to give us some insight on the effect 
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of the forces and mechanism of labor, endocrinology is advancing our 
knowledge of the physiology of the uterus, and the work of Snyder and 
many others is contributing newer concepts of intrauterine respiratory 
physiology and the effect of drugs and anesthetics on fetal respiratory 
and circulatory centers. 

In striving to reduce fetal mortality, we eannot lose sight of its re- 
ciprocal, maternal mortality. The two are inseparable so far as they 
reflect the brand of our obstetric practice, since one cannot be funda- 
mentally sacriflced at the expense of the other. The best obstetrics will 
always be projected in our constant efforts to reduce both infantile and 
maternal mortality. 

SUJIMARY 

1. The study is concerned with a report of 1,000 fetal deaths occurring 
among 25,823 deliveries at New York Hospital and the Sloane Hospital 
for Women. On the basis of live births, the gross fetal mortality rate 
was 4.03 per cent. If only the viable infants are included, the rate is 
3.66 per cent. 

2. Asphyxia is the most common cause of fetal death. 

3. There is a higher fetal death rate in the Negro. 

4. Multiparas and primiparas show essentially the same fetal death 
rate. 

5. The greatest net gain of living over dead children occurs among 
women between 20 and 24 years of age. After the age of 30 the woman 
delivers a proportionately greater number of dead babies than she did 
before that age. 

6. In labors that exceed thirty hours, the fetal mortality rate doubles. 

7. Spontaneous deliveries show the lowest fetal death rate. High 
forceps show the highest. 

8. On the basis of the material studied, a reduction of the fetal death 
rate suggests the following : 

(a) Labors that exceed thirty hours in duration should reeeive the 
benefit of consultation, unless delivery is imminent. 

(b) Interference should be avoided unless absolutely justifiable-; the 
best results are obtained in spontaneous deliveries. 

(c) Pelvic conformation should be studied roentgenologically if there 
is doubt. Both see and feel the cephalopelvic relationship. 

(d) The mechanism of delivery should be adapted to the architecture 
of the pelvis in operative deliveries. 

(e) In dystocia, avoid interference if progress is being made even 
though the progress is slow, but do not unnecessarily delay delivery if 
progress has come to a standstill. 

(f) The asphyxiated baby should be treated before delivery. Avoid 
hurry in delivering these babies. 

(g) The fetal heart should be auscultated frequently for one-half 
hour after membranes rupture. 
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(h) Examine patient after the membranes rupture if the presenting 
part Avas high prior to their rupture. 

(i) Examine for tight cord around neck when there is no other ob- 
vious cause for asphyxia. 

(j) Use sedatives sparingly Avhen labor is going to be prolonged. Use 
them freely in cases of precipitate labors. 

(k) Use pituitrin Avith great care if at aU before parturition. 

(l) Save premature babies by adequate pediatric organization. The 
first tAventy-four hours are the most important. 

(m) Research in the causes of labor, the causes and early detection 
of uterine inertia, the causes of premature rupture of membranes, means 
of predetermining the size of the fetus, the physiology of fetal respira- 
tion, the mechanics of molding and birth injuries, and the physiology 
of the premature infant Avill all aid materially in further reducing the 
infantile mortality rate. 


THE CLINICAL SIMILARITY OP CORPUS LUTEUM CYST 
AND ECTOPIC PREGNANCY 

S. Leon Israel, M.D., Philadelphia, Pa. 

(From the Department of Gynecology of the Mcnmt Sinai Hospital and the Depart- 
ment of Obstetrics and Gynecology of the Hospital of the 
University of Pennsylvania) 

T here is, perhaps, no better knoAvn and no more dramatic condition 
in gynecology than that of ruptured tubal pregnancy AAuth massive 
intraperitoneal hemorrhage. The classical picture of sudden, severe, 
tearing pain in the loAver abdomen folloAved by shock in a Avoman of 
childbearing age offers little chance for diagnostic error. It is, more- 
OA^er, not essential that the diagnosis in such instances be precise, for 
laparotomj’ is obviously and urgently required. A diagnostic problem 
is encountered, hoAvever, in either the uriruptured variety of tubal preg- 
nancy or the type Aviiich causes a sIoav intra-abdominal hemorrhage 
through the tubal lumen, tubal abortion. Many of the patients coming 
within eitlier of tliese tAvo groups of tubal gestation, the unruptured 
and the tubal abortion, present s3Tnptoms so mild, complaints so 
bizarre, and phj'sical signs so A^ague that it is not unusual for the illness 
to be misintei'preted. When the patient’s history fits into the textbook 
pattern of ectopic gestation, irregular uterine bleeding folloAving a 
missed period and accompanied bj"- recurrent episodes of lancinating 
pain in the lower abdomen, its recognition offers little difficulty. This 
conventional clinical picture of either unruptured tubal pregnanej^ 
or tubal abortion is, hoAvcA^er, oecasionallj’- mimicked to a most sur- 
prising degree bj' another, less serious, intrapehuc disorder, the corpus 
luteum cyst. 
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Rokitansky described tlie corpus luteinn cyst as a pathologic entity 
in 1859, Years later, when ovarian changes were first being correlated 
with aberrations of the menstrual cycle, several gynecologists (R. Meyer, 
Ruge II, Pischzek, and others) observed the association of delayed 
menstruation with the persisting, usually cystic, corpus luteum. The 
clinical similarity of tubal abortion and corpus luteum cyst was first 
recognized by Halban^ in 1915. In reporting his several experiences in 
mistaking a simple lutein cyst for tubal gestation, Halban stated : “ The 
usual story is that a woman reports with the complaint of early amenor- 
rhea, believing herself pregnant. The examination reveals a slightly 
enlarged uterus and, more important, a soft tumor in either the right or 
the left adnexa. If the phj^sician knows the patient and recalls that no 
such tumor was present at previous examinations, he must entertain 
the suspicion that he is dealing with an extrauterine pregnancy. Such 
a suspicion led me in several instances to perform a laparotomy with the 
expectation ' of removing a pregnant tube. In place of this, however, a 
cystic tumor of the ovary and no trace of ectopic pregnancy was found. ’ ’ 

Every gynecologist sooner or later experiences similar chagrin and 
surprise after performing a laparotomy on a patient with a seemingly 
typical example of tubal abortion only to be quite taken aback in dis- 
covering a small and relatively insignificant corpus luteum cyst. While 
this simulation is widely recognized, it is not generally appreciated that 
the laboratory findings in these two conditions may be alike. 

This presentation was undertaken not only to re-emphasize the remark- 
able resemblance which the syndrome created by an abnormally per- 
sistent corpus luteum may bear to extrauterine pregnancy, but also to 
draw attention to the fact that the degree of mimicry may be heightened, 
as illustrated in the histories abstracted herein, by the presence of a 
positive Friedman test and the finding of well-developed decidualike 
changes in the endometrium. 

PATHOGENESIS OF THE CORPUS LUTEUJI CYST 

The etiolog}’' of the simple i-etention cyst of the corpus luteum is not 
deal’. “It is possible,” states Novak,- “that at times the cystic dis- 
tention of a corpus luteum for some unknown reason is so great as to 
interfere with the normal involution of the lutein layer, thus resulting 
in the so-called corpus luteum persistens.” Inasmuch as the corpus 
luteum cyst is usually found in an otherwise perfectly normal ovary of a 
woman free from any recognizable ailment, the mechanism of its forma- 
tion is usually rather loosely ascribed to “perverted physiologic 
activity.” " ® 

Shortly after Halban ’s description of the clinical sjmdrome, Wagner ® 
in reporting two instances of a falsely positive Aschheim-Zondek pre«^- 
nancy test in association vith a corpus luteum cyst, postulated the 
origin of the cyst to be hjqperpituitary function. ' One of Wagner’s 
patients exhibited the signs and the symptoms of a benign pituitary 
adenoma which seemingly yielded to roentgen ray treatment. Others 
who obtained a positive biologic pregnancy test in the presence of 
surgically proved instances of corpus luteum cyst, also assumed that the 
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presence of an excessive quantity of hypophyseal gonadotropin is respon- 
sible for both the persistent corpus luteum and the positive pregnancy 
test.* 

Although it is a most attractive and simple theorj’-, it cannot yet be 
unequivocally stated that the corpus luteum cyst is the result of dis- 
ordered pituitary function. It can be stated, on the basis of the clinical 
data and the pathologic findings, that such a cyst represents an ab- 
normal retrogression of the lutein stage and that its association with 
an excessive excretion of gonadotropin suggests the existence of a tem- 
porary state of hyperpituitarism. 

Pathologically, a corpus luteum cyst must be differentiated from the 
follicle cyst and the atretic follicle eyst, and from the mature corpus 
luteum. All of these structures may be similar macroscopieally, attain- 
ing the maximum size of a walnut and possessing a small central cavity 
filled with either coagulable serum or blood. The yellow color often ex- 
hibited by the smooth, glistening interior of such a walnut-sized cyst is 
not necessarily pathognomonic of corpus luteum tissue. The j^ellow hue 
may, of course, represent lutein cells, but it may also be derived from 
lipoid deposits, blood pigment within phagocytes, or luteinized cells of 
the theca interna.® Microscopic study of the wall of such yellow cysts 
enables one to distinguish the basic morphology. The follicle cj’^st is 
identified by the characteristic granulosa cells and the small, crowded 
cells of the surrounding theca interna. The atretic follicle cyst is recog- 
nized by the fiattened granulosa layer and the well-preserved, often 
luteinized, cells of the theca interna. The mature corpus luteum is 
characterized by its layer of large, polyhedral lutein cells, the outer 
border of which is penetrated at intervals by v-shaped, capillary-laden 
hands of luteinized theca cells. 

The corpus luteum cyst, representing merely the persistent shadow 
of a formerly mature corpus luteum, exhibits the substance of the latter 
in altered form. The histologic appearance of the cyst depends on its 
age. In the beginning, the lutein layer may be fairly well preserved 
(Fig. 2). As the blood supply diminishes, fatty degeneration and 
fibrosis so change the architecture of the layer that it is often unrecog- 
nizable. IMoreover, its formerly large cells become pyknotie as a result 
of compression by the semisolid coagulum of the cystic cavitjL As time 
goes on, connective tissue is deposited between the lutein tissue and the 
centrally contained material, a process wdiich finally results in a densely 
fibrinous inner lining (Fig. 1). 

DIFFERENTIAL DLVGNOSI.S OF CORPUS LUTEUM CYST AND TUBAL ABORTION 

It would he well were one able to differentiate an ectopic gestation 
from a corpus luteum cyst preoperatively, because the latter does not 
usually require surgical intervention. The clinical attempt to distin- 
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guish the two conditions must take into consideration the likeness in 
symptomatology, the similarity of the pelvic signs, and a possible 
parallelism of certain laboi’atory findings. The latter may include an 
excessive excretion of gonadotropin, the histologic characteristics of the 
endometrium, and the urinary level of pregnanediol. The brief discus- 
sion and the several ease histories presented in the follo'wing paragraphs 
do not clarify the problem of establishing a correct preoperative 
diagnosis. They serve rather to reassert the frequent impossibility of so 
doing and to surround such errors in diagnosis ‘with an aura of plausi- 
bility. 

Symptomatology . — The symptoms evoked bj'- the persisting corpus 
luteum and its eventual successor, the corpus luteum cyst, vary with the 
passing of time. The clinical pattern parallels the gradual change from 
an active gland of intei-nal secretion producing estrogen and progestin 
to a functionless, vestigial-like cyst. There is at first a brief period 
of amenorrhea which is followed, as the luteal tissue distinegrates, by an 
episode of irregular uterine bleeding. It is this reversal of menstrual 
function, together with the tender adnexal mass it creates, which causes 
the corpus luteum cyst to be confused with extrauterine pregnancy. The 
clinical parallelism may be magnified by the presence of certain of the 
presumptive signs of pregnancy in women with a persistent corpus 
luteum. Van Tongeren® and others, commenting on the semblance of 
this condition to pseudopregnancy in animals, reported concerning 
the presence of vaginal lividity and cervical softening in such patients. 
The occurrence of these changes, evidence of a superabundance of the 
ovarian hormones, is readily ttnderstood when it is recalled that func- 
tioning lutein cells secrete both estrogen and progestin. The following 
case history illustrates the deceptive symptoms and the misleading local 
signs of pregnancy sometimes evoked by the corpus luteum cyst : 

Case 1. — (Mount Sinai Hospital, No. 95874.) M. V., a secundipara, 
aged twenty-five years, regular menstrual cycle every thirty days, had 
had her last menstrual period on July 20, 1935. The August and 
September periods had been missed, and the patient thereafter ex- 
perienced brief, recurrent episodes of lancinating pain in the left lower 
portion of the abdomen. On September 27, believing herself pregnant, 
the patient attempted to induce an abortion by introducing a rubber 
catheter into the cervical canal. Several days later, slight bleeding 
ensued and persisted intei-mittently for a month, in association with 
repeated attacks of the left-sided pain and without the passage of either 
clots or tissue. On November 6, a Friedman pregnancy test was negative. 
At the time of her hospitalization on November 8, examination showed 
cyanosis of the vagina, softening of the closed cervix, suspected uterine 
enlargement, and a plum-sized mass of the left adnexa. The latter 
seemed unusually tender. The following day, a small quantitv of 
grossly nondescript endometrial tissue was recovered from the uterine 
cavity by curettage, and exploration of the abdomen revealed a thick- 
walled, corpus luteum cyst of the left ovary which was removed. His- 
tologically, the endometrium was hyperplastic but showed several areas 
of secretory change, and the corpus luteum cyst possessed a densely 
fibrinous lining, a finding which affirmed the apparent chronieity of the 
cyst (Fig. 1). 
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Pelvic Examination . — The local characteristics of the corpus luteum 
cyst are not sufficiently distinguished by bimanual pelvic examination 
to enable a clear differentiation from earlj'’ tubal pregnancy. The 
cj^st is usually palpable as a walnut-sized, smooth, somewhat mobile, 
adnexal tumor. Its consistency varies with the content of its central 
cavity, being either soft or tense. Unless it is ruptured, an event occa- 
sionally caused by the bimanual examination, and associated with intra- 
peritoneal bleeding, the corpus luteum ej’’St is ordinarily much less 
tender to palpation than the average tubal gestation. This alone, how- 
ever, is not a sufficient criterion upon which to base a differential 
diagnosis. The following case report emphasizes the possible error whicli 
might occur when there is a too eager interpretation of a tender adnexal 
mass as a tubal pregnancy ; 

Case 2. — (Mount Sinai Hospital, No. 10896.) N. L., a tertipara, aged 
23 years, was admitted to the hospital on July 20, 1937, because of re- 
peated attacks of sharp pain in the right lower abdomen during the 



Fig-. 1. — Photomicrograph of corpus luteum cyst (Case 1), sho-wing a dense layer of 
fibrin bet-ween the central cavity and the lutein cells. X135. 


preceding five days. Her menstrual cycle was of the twenty-five-<3ay 
type, and tlie last period on June 30 had been scanty. Vaginal spotting 
was noted on July 18, three da 3 ’’s after the onset of abdominal pain. 
Examination showed a soft, tender, riglit adnexal tumor the size^ and 
shape of a hen’s egg. Abdominal exploration, on the provisional 
diagnosis of unruptured tubal pregnancy, revealed the palpable mass 
to be a corpus luteum cyst containing a soft blood clot. On histologic 
study, the lutein cells were clearly recognizable (Fig. 2). 

Excretion of Gonadotropin . — Tlie biologic pregnancy test, depending 
upon the excretion of chorionic gonadotropin in the urine of the 
pregnant woman, is of no value in differentiating intrauterine from 
ect()pic pregnancy. It is generally conceded, however, that the test when 
positive is important in distinguishing tubal pregnancy from all otlier 
recent adnexal masses. Since a positive Aseliheim-Zondek or Friedman 
test in pregnancy indicates living chorionic, tissue, a negative reaction 
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merely implies the converse, the absence of living chorionic tissue. It 
is possible, therefore, to obtain a negative biologic test in instances of 
tubal . gestation wherein the eoneeptus has ceased to grow. Experience 
has proved that a negative Friedman test does not exclude the possi- 
bility of ectopic pregnancy and is, thus, meaningless in the differential 
diagnosis of a tender adnexal tumor. When such a mass is under alert 
scrutiny, the value of a thoroughly trustworthy positive pregnancy 
test becomes apparent. The observations of other gynecologists®’ * con- 
cerning the falsely positive pregnancy test associated with the persistent 
corpus luteum cast a shadow of doubt upon the reliability of the positive 
reaction under circumstances leading to the suspicion of ectopic preg- 
nancy. The two case histories which follow serve as practical illustra- 
tions of this problem : 

Case 3. — (Hospital of the University of Pennsylvania, Gyn. Nos. 
24761 and 24784.) H. P. W., a secundipara, aged 24 years, who 



Fig. 2. — Photomicrograph of corpus luteum cyst (Case 2) in which the theca interna, 
layer of lutein cells and the loose central coagulum are clearly recognizable. X95. 


normally had menstrual cycles with a twenty-eight-day interval and a 
seven-day flow, had had her last menstrual period on Jan. 8, 1935. On 
February 13, when her expected period was a week overdue, vaginal 
spotting and intermittent, colicky pain in the lower abdomen occurred. 
A Friedman test for pregnancy was positive at that time. On February 
25, she was admitted to the hospital because of persistence of both the 
slight metrorrhagia and the pain. Pelvic examination disclosed no ab- 
normalities other than a retroflexed uterus which was easily placed 
into an anterior position and maintained therein by a Hodge vao’inal 
pessary. The patient was discharged in twenty-four hours, the diagnosis 
being “early threatened abortion complicated by uterine malposition.” 
She was readmitted ten days later, on March 8, because of increased 
uterine bleeding and localization of the recurrent pain in the rio-ht lower 
portion of the abdomen. Bimanual examination under anesthesia 
following the removal of the pessary, revealed a tense, walnut-sized mass 
to the right of a retroflexed uterus of normal size. Diagnostic curettage 
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disclosed no signs of ti’ophoblastic tissue (Fig. 3). Laparotomy showed 
the adnexal tumor to be a hemorrhagic corpus luteum cyst (Fig. 4). 

Case 4. — (Hospital of the University of Penns 3 dvania, Gjm. No. 
25377.) A. M., a tertipara, aged twent 3 ^-eight years, whose menstrual 
cycle usually had thirt 3 ^ da 3 '-s of interval and three days of flow, was 
admitted to the hospital on Sept. 19, 1935, because of suspected ectopic 
gestation. Her last period, on July 6, had been but a ‘'15-minute flow.” 



Pig. 3. — Photomicrograph of specimen of endometrium (Case 3) recovered by curet- 
tage, showing no chorionic villi. Note the decidualike stromal cells. X250. 



Fig. I. — Photomicrograph of hemorrhagic corpus luteum cyst (Case 3). Note the 
blood clot adherent to the layer of lutein cells. X135. 


Morning nausea and vomiting, mastalgia, and stabbing pain of the lower 
abdomen occurred earl 3 ' in September. Friedman test tvas positive on 
September 15. Examination revealed a normal uterus and exquisiteU' 
tender riglit adnexa. No mass was delineated. Diagnostic curettage 
recovered a scant 3 ' quantity of endometrial tissue. Abdominal explora- 
tion disclosed, in addition to tuberculosis of the ileum, a follicle cyst 
of the right ovaiy containing a fresh blood clot and showing on histo- 
logic studA', luteinization of the granulosa cells (Fig. 5). 
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The two histories abstracted above emphasize the well-known fact 
that a positive Friedman reaction also oecnrs in a wide variety of condi- 
tions other than pregnancy, conditions which are associated with an 
excessive excretion of gonadotropin. In the absence of chorionic tissue, 
the Friedman test may, therefore, be considered a fairly good qualitative 
measure of overactivity of the anterior lobe of the pituitary gland. 
MTien faced with the necessity of interpreting such a positive Friedman 
test, the physician must consider several clinical possibilities. This 
dilemma is well stated by McCullagh and Cuyler,'^ as follows : “Theoret- 
ically, an excess of pituitarj'^ gonadotropic hormone might be expected 
ill cases of tumor, and irritative lesions of the pituitary. It should occur 
in cases of pituitary hyperactivity caused by excessive stimulation from 
the nervous controlling mechanism, or in the presence of hyperactivity 
resulting from deficiencj'' of the normal inhibiting factors such as might 
result from damage to the ovaries or testes. ’ ’ Accordingly, the positive 



Pig. 5. — Photomicrograph of corpus luteum cyst (Case 4), showing Intense hyperemia 
and well-preserved lutein cells. XI 3 5. 


Friedman reaction in nonpregnant women with a corpus luteum cyst 
may be the result either of an unknown disorder affecting the little 
understood nervous center of the anterior hypophysis or of a diminished 
production of progestin and estrogen by the lutein cells. Nothing 
can be said at the present time concerning the former possibility. How- 
ever, the latter, subnormal endocrine function of the granulosa cells at 
the very onset of luteinization, affords a logical, theoretical explanation 
for the presence of excessive pituitary gonadotropin in the urine. The 
anterior hypophysis, uninhibited by the low level of ovarian hormones 
secretes additional gonadotropic substance in order to support the ap- 
parent failure of luteinization and responds too generously. The in- 
ordinate quantity of pituitary gonadotropin so produced may result in 
botli the positive Friedman reaction and the oversupported, nonre^res- 
sive, persistent corpus luteum. This credible hypothesis, as previcTusly 
noted, is not readily proved. 

Endomcirial Pattern . — The development of decidual changes in the 
endometrium in association with ectopic pregnancy is universally eon- 
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ceded. However, the number of patients in whom it is found is equivo- 
cal, varying inversely with the prior duration of the uterine bleeding.® 
The probability of recovering decidua from the curettings naturally 
lessens as the time of the bleeding lengthens because the decidual tissue 
is shed constantly as small fragments. Uterine curettage is, therefore, 
of some diagnostic value in obscure instances of suspected ectopic preg- 
nancy only if the period of uterine hemorrhage is short. While the pres- 
ence of decidua Avithout chorionic villi may be considered presumptive 
evidence of extrauterine pregnancy, its absence under such circumstances 
does not necessarily exclude the possibility. The interpretation of the 
curettings obtained for diagnostic purposes in a patient presenting the 
history of an extrauterine pregnancy is made more difficult by the fact 
that excessive and prolonged action of the corpus luteum may create 
a decidualike pattern in the endometrium (Pigs. 3 and 6). The degree 
of pseudodecidual response in the endometrium depends, quite naturally, 
on the quantity of progestin secreted by the corpus luteum. Since this 
function of the lutein cells apparently A^aries AAudely, as gauged by the 
fluctuations in the amount of progestin excreted in the urine as preg- 
nanediol during the luteal phase of the menstrual cycle in normal 
Avomen,® it is readily understood that all gradations of pseudodecidua 
may be encountered. Te Linde and Henriksen*® recently dreAv attention 
“to the possibility of a deeidualike response of the endometrium to 
progesterone in the absence of pregnancy. ’ ’ The latter authors described 
several patients Avith decidual reaction of the endometrium in Avhom the 
presence of pregnancy seemed to be either Avell excluded or quite im- 
probable. The photomicrographic CA'idence presented and the literature 
cited by Te Linde and Henriksen substantiate the belief that it is pos- 
sible for decidua to form in the absence of a fertilized ovum. _ The 
endometrium of one of the patients in this series, Avhose case history 
folloAvs, presented an excellent example of such pseudodecidua: 

Case 5. — (Mount Sinai Hospital, No. A 14204.) J. R., a secundipara, 
aged thirty-six years, aa^io usually had a tAventy-eight-day menstrual 
cycle, Avas admitted to the hospital on Aug. 1, 1939, because of the sus- 
picion of tubal abortion. Her last period had been skipped. Vaginal 
spotting occurred initiall}’’ early in July. Cramplike pains, localized to 
the loAA^er right abdomen, first appeared on July 20. During the suc- 
ceeding ten days, both the staining and the pain pereisted intermittently. 
The only finding disclosed by examination Avas a smooth, tense, oval 
mass to the right of a softened, normally-proportioned uterus. The 
mass Avas the size of a Avalnut and moderateL^ tender. A diagnostic 
curettage reA'^ealed the uterine depth to be 8.0 cm., and recovered a 
moderate quantity of smooth endometrium. An immediate laparotomy 
uncovered the presence of a lutein cyst of the right ovary Aidiich Avas 
resected. The histologic study of the endometrium shoAved a well- 
deA’-eloped pi’ogestational tissue Avith seA’^eral areas suggesting decidual 
change but no chorionic villi (Fig. 6). The excised luteal tissue AA'as 
relatively Avell preserved. 

The dubious significance of decidual changes AAothout chorionic Aulli 
in the endometrium, AA’hen found in a patient suspected of liaAung either 
an extrauterine gestation or merely a persistent corpus luteum, is 
further lessened by the possibility of an earlier complete abox’tion of an 
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intrauterine pregnancy. In such an instance, termed "occult preg- 
nancy*^ by Eobert Meyer, the conceptus is allegedly expelled com- 
pletely, leaving no trace of chorionic villi. While it is possible that 
such an abortion might occur without leaving macroscopieally recog- 
nizable remnants of fetal tissue, it is hardly conceivable that a few 
chorionic villi would not be visible microscopically. This is of some 
importance clinically, because, in performing a diagnostic curettage 
to exclude the presence of an intrauterine pregnancy in a patient sus- 
pected of ha^dng a tubal abortion, the gynecologist rarely employs the 
frozen section method of immediate microscopy. If the curettings are 
scanty and appear, on macroscopic inspection, to be free from chorionic 
elements, laparotomj’- usually follows. That the chance of error, under 
such circumstances, is not merely an academic problem but a very 
practical one, is illustrated by the following case history : 

Case 6. — S. C. (Mount Sinai Hospital, No. 106696), a tertipara, 
aged 24 years, who normally had a menstrual cycle of twenty-eight-day 



Pier. 6. — Photomicrograph of specimen of endometrium (Case 5), showing the pseudo- 
decidual character of the glands. X250. 


intervals and a four-day flow, was admitted to the hospital on April 10, 
1937. She stated that her last period had begun on February 24 and 
had been unusually scanty, lasting only a few hours, and that the period 
expected on March 24 had been missed. Irregular uterine bleeding, ac- 
companied by brief spells of vertigo and by intermittent, sharp pain in 
the left lower abdomen, had begun on April 5. On April 10, examina- 
tion showed a smooth, tender, doughy, thumb-sized tumor of the left 
adnexa. There were no signs suggestive of an abortion. Diagnostic 
curettage revealed a uterine depth of 8.0 cm., and a small quantity of 
end()metrium which was gi’ossly interpreted as being "normal.” An im- 
mediate laparotomy revealed only a tense, blood-fiUed corpus luteum in 
the left ovary which was resected. On histologic study, the curettings 
showed decidua and chorionic villi, and the excised ovarian tissue a 
well-vascularized corpus luteum. 

In a recent communication describing the endometrium of a patient 
proved to have a persistent corpus luteum, Black and his associates'^ 



AMERICAN JOyftiJAL OP ObSTETRIcS AND OYNECOlOG-^ 


reported the presence of stainable fat globules in the basal portion of 
the uterine gland cells as being a characteristic feature of a well-de- 
veloped secretory endometrium. This confirmed the earlier observations 
of Aschheim^^ whp was the first to draw attention to the basal or infra- 
nuelear location of the intracellular lipoid substance in the endometrial 
glands during the premenstrual phase of the cycle. Although the finding 
of such infranuclear fat droplets may in the future be accepted as an 
indicator of the response of the endometrium to an adequate supply 
of progestin, it cannot be looked upon as a criterion of differentiation 
between a persistent corpus luteum cyst and ectopic gestation. Gillman^^ 
showed that the basal fat in the gland cells also increased during early 
pregnancy, suggesting that its appearance is in some manner related to 
the metabolism of progestin. 

Excretion of Pregnanediol . — The finding of pregnanediol, the catabolic 
derivative of progestin, in the urine is considered to be an evidence of 
the current metabolism of progestin and is interpreted as a signpost of 
the existence of functioning lutein cells in the ovary.® It is to be ex- 
pected, therefore, that a persistent corpus luteum will be accompanied 
by an excretion of pregnanediol ."just as long as the lutein cells function. 
No information is, however, available concerning the excretion levels 
of pregnanediol in women proved to have such a functioning corpus 
luteum cyst. There is, moreover, reason to believe that even if the 
quantity of pregnanediol excreted by such women were knoum it would 
be of little diagnostic value in the presence of signs and sjTnptoms sug- 
gesting a tubal gestation. The latter condition, depending for its con- 
tinued growth on the coexisting corpus luteum of pregnancy, is also ac- 
companied by the excretion of pregnanediol in the urine.’® 

MANAGEMENT OF THE PROBLEM 

The persistent corpus luteum, simulating ectopic pregnancy, is not 
encountered often enough to Avarrant its consideration as a serious 
problem in differential diagnosis. E^mn if the preoperative error in 
diagnosis Avere more common than it is, the fact that there is no ex- 
pectant treatment of ectopic pregnancy Avould not permit surgery to 
be Avithheld in many of the instances under discussion. Once the diag- 
nosis of tubal pregnancy is made, the more immediate the surgery the 
better. When, hoAvever, there is some doubt concerning the interpreta- 
tion of an adnexal mass in association Avith a history suggesting the 
presence of either unruptured tubal pregnancy or tubal abortion, con- 
servatism in the form of vigilant obserAmtion in a hospital is justified. 
The period of time to be dcAmted to such alert Avatchfulness cannot be 
dictated by generalities but must be decided for each patient individu- 
ally. 

The histories of the five patients recorded in the foregoing paragraphs 
pertinently emphasize the probable A-alue of a period of careful observa- 
tion in the hospital for patients suspected of harboring either a tubal 
abortion or a corpus luteum ej'st. This should be permitted under 
the AA'atchful eyes of a house staff informed of the diagnostic possibilities. 
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When, in such a patient, there is an increase in either the objective 
signs or the subjective sjnnptoms, operation is obligatory. If, on the 
other hand, the severity of the syndrome under suspicion abates, op- 
eration may be held in abeyance until there are definite assurances of 
the patient’s recovery. In occasional instances, needless laparotomy 
may be avoided by the physician’s good judgment and brave patience, 
two virtues Avhich are fathered only by experience. 

SmiMARY 

1. The history, pathogenesis, and histology of the corpus luteum cyst 
are briefiy reviewed. It is emphasized that, aside from being recognized 
as a perversion of physiology often attributable to temporary hyper- 
pituitarism, little is known concerning its etiologj’’. 

2. The clinical similarity of the corpus luteum cyst and certain tjT)es 
of ectopic pregnancj'', an observation credited to Halban, is discussed. 
It is shown that both conditions may present identical symptoms and 
pelvic signs, as well as similar laboratory findings. 

3. Five patients, each of whom had a corpus luteum cyst preoper- 
atively diagnosed ectopic pregnancy, are cited. The condensed histories 
and the accompanying illustrations sufficiently exemplify the ample 
reasons for the diagnostic errors, including the presence of a falsely 
positive biologic pregnancy test in two instances, 

4. The probable physiologic mechanisms of the excessive excretion of 
gonadotropin (positive Friedman test) and of the deeidualike pattern 
of the endometrium, both of which are shown to be possible in associa- 
tion with a corpus luteum cyst, are described. 

5. It is suggested that even if patients with a suspected adnexal tumor 
and a history suggestive of ectopic gestation were not operated upon 
immediately but were first carefully observed in a hospital for several 
days it would be difficult to escape the possibility of an occasional need- 
less abdominal operation. 
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RENAL AND URETERAL CALCULI IN PREGNANCY^' 

> With An Analysis of Twenty Cases*' 

Rupert E. Arnell, M.D., F.A.C.S., and Paul L. Getzoff, B.S., M.D., 

New Orleans, La. 

(From the Departments of Obstetrics and Gynecology and of Urology of the 
School of Medicine of Louisiana State University) 

C alculous disease of the urinary tract is an infrequent but signifi- 
cant complication of pregnancy. Although an enormous literature 
has accumulated on the subject of urolithiasis, it is interesting that, 
so far as we can ascertain, exclusive investigations of the association 
of stones with pregnancy have been scant. Crabtree and PratheU have 
included a consideration of this problem in a broad study of urinary 
tract infection in pregnancy. Interesting isolated cases have occasion- 
ally been reported such as that noted by Young and Carver^ who ob- 
served a case of bilateral cystine renal calculi in pregnancy. Incidental 
mention also is noted, such as Turley’s discussion of Allen’s® paper on 
fibx’in calculi. We have felt, therefore, that an individualized study is 
indicated of the numerous significant implications regarding the etiologjb 
diagnosis, treatment, and potential complications of this condition. 

etiology of calculi in pregnancy 

A. General Considerations . — The recent studies of RandalP have con- 
tributed much to our concept of stone formation. Formerly, the etiology 
of urinary calculi was classified into two groups. The primary calculus 
was the tj'pe for the origin of which there could be found no reason- 
able explanation. Such a patient generally presented himself or herself 
with a D^pieal clinical picture of renal colic and then later passed a 
stone. Subsequent inquiry into the history, physical examination, lab- 
oratory and roentgenographic reports failed to reveal the pathologic 
processes underlying this stone formation. This is the type of calculus 
which Randall and his co-workers showed to be the result of the deposi- 
tion of calcium salts in nature’s attempt to repair damaged tissue m 
the renal papilla ; this plaque acted as a nidus which induced a dis- 
turbance in the colloidal balance of the salts in the calyeine urine with 

•Read at a meeting^ of the Obstetrical and Gynecological Travel Club. New Orleans. 
La.. December 1 and 2, 1941. 
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their subsequent crystallization. The secondary variety of renal calculi 
have included those stones for which the etiology could be explained 
on the basis of some altered physiologic or pathologic causal factors, 
i.e., nutritional deficiency (vitamin A), hyperparathyroidism, infection 
superimposed on stasis, etc. 

B. Alterations in Mineral Metaholism During Pregnancy . — It should 
be realized from the outset that blood calcium readings are not reliable 
criteria of the calcium content of the tissues. For example, a calcium 
deficiency may be present despite normal blood calcium readings. 
The reason for this is that the calcium reserves in the muscle, bones, 
and other tissues must be appreciablj’’ depleted before a hypocalcemia 
results. Similarly, Toepfer and Sherman® have demonstrated the fact 
that growth and body calcium economy can be stimulated to higher 
ranges 9f activity by liberal increases in the calcium or calcium and 
phosphorus factors in the diet. The potential importance of this some- 
what voluntary control of mineral metabolism becomes readily appar- 
ent when it is realized that aberrant metabolic changes in body calcium 
may occur even during normal pregnancy. Apperman® has pointed 
out that fiat calcareous plaques are noted frequently on the maternal 
surface of the placenta; Prankel showed that these Avere infiltrations 
of calcium into the necrotic tissue in the region of the terminal portions 
of the fastening Aulli, as v’eU as in the external layer of the decidua 
serotina. He also refers to Rokitansky’s description of “puerperal 
osteophytes”; these are “irregularly shaped plaques of porous, neAvly 
formed bone or osteoid tissue found on the internal surface of the 
cranial bones.” 

C. Urinary Stasis and Infection During Pregnancy. — Within recent 
• years, it has been clearly shoAvn that more than 85 per cent of pregnant 
Avomen have demonstrable changes in the uretei’al tone and anatomic 
character of the upper urinary tract. Beginning at the termination 
of the first trimester, the fundamental contributing factors to this 
metamorphosis are the pressure exeided by the graAdd uterus and the 
hormonal reorganization associated Avith pregnancy. The effect is 
essentially a diminution in the peristaltic tone of the ui'eter and a 
dilatation of the calyceal system, pehds, and ureter. A physiologic 
bydronephrosis and hydroureter may therefore occur. These changes 
iii’e both more frequent and more marked on the I'ight side, probably 
due to the extrinsic force presented by the uterus after it ainses out 
of the true peh'is. The tendency to recession to the normal anatomic 
RRd physiologic status commences during the last trimester and is 
generally achicAmd at six to eight AA’eeks post partum ; the latter de- 
pends upon several faetore. especially the presence of pyelitis during 
Pi'egnancy as pointed out by HcConnell and Gray." The significance 
of these alterations in the aqueduct s.A’^stem of the upper urinaiw tract 
IS that the associated urinary stasis provides a fertile culture media for 
oily potential infection. 
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Tlie incidence of renal infection in pregnancy and the pnerperinm' has 
been reported to be fairly uniform (2.58 per cent, Herman and MucMe;® 
2.4 per cent, Abeshouse, Linas, and Kolman®). 

Urinary stasis, per se, has been shown not to be the pi’imary respon- 
sible requisite for the formation of urinary calculi. Infection, however, 
superimposed on long standing stasis may be influential in calculous 
formation. 

D. Endocrine Factors . — Any direct causal relationship between uro- 
lithiasis and endocrine factors which are at opei’ation during pregnancy 
still remains to be worked out. In this connection, it is interesting to 
note the findings of Burns and Schenken^“ who treated male mice with 
estrogens. They report an appreciably higher incidence of urinary 
calculi appearing at an earlier age in the treated (33.1 per cent) than 
in the untreated (4.1 per cent) animals. 

When the changes in the mineral metabolism are considered in rela- 
tion to stasis and infection, it is remai'kable that a greater incidence 
of urolithiasis is not observed in pregnancy. 

ANALYSIS OP CASES 

The present communication is a critical analysis of 20 patients who 
were found to have renal or ureteral calculi during pregnancy. The 
group includes 8 patients admitted to the Chicago Lying-in Hospital 
during the thirty-month period ending July, 1935, the data of which 
were presented by one of us (E. A.) before a sectional meeting of the 
American College of Surgeons, together Avith 12 cases observed at the 
Louisiana Charity Hospital in New Orleans in the eighteen-month 
period ending Oct. 1, 1941, This series does not include any instance 
in Avhich the stone Avas not definitely diagnosed or any cases in Avhich 
gestation Avas not proAmd. Bladder stones were also excluded. 

Incidence. — ^During the period of eighteen months from which this 
study was made, 82,034 patients (35,701 males and 46,333 females) 
were admitted to the Charity Hospital of Louisiana at Nbav Orleans. 
Of this number, 156 patients Avere discharged Avith the final diagnosis 
of either renal or ureteral calculi, a general incidence of 1 :525. These 
AAmre dmded according to sex distilbiition into 111 males and 45 fe- 
males (ratio 2.5 to 1). This compares faAmrably Avith the findings of 
Bumpus and Scholl at the Mayo Clinic (2.1 to 1). The incidence m 
the nonpregnant females Avas 1:1,100. In this same period of time, 
9,882 AAmnien Avere admitted to the Avhite and colored obstetric serAdces 
of Charity Hospital. TAAmlA’^e proA’^ed cases of renal or ureteral calculi 
AAmre noted in this group, an incidence of 1 :820. The Chicago Lying-m 
Hospital incidence Avas 1:900. The combined incidence of renal and 
ureteral calculi in pregnant patients at the Charity Hospital of Louisi- 
ana and the Chicago Lying-in Hospital Avas 1 :852. 

From the foregoing, it appears that the frequency of calculous dis- 
ease of the upper urinaiy tract associated Avitli pregnancy (1 :852) is 
somcAA'hat greater than in nonpregnant Avoraen (1:1,100) but not as 
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great as in the male (1:320). Unfortunately, we have no comparable 
statistics from other obstetric clinics. 

We do not believe, however, that an incidence presently reported 
represents the true incidence of lithiasis in pregnancy. More serious 
attempts at diagnosis would undoubtedly reveal a far greater number 
of cases. These cases have remained undiagnosed in the past, because 
adequate diagnostic methods were not employed. 

The greater relative incidence of pyelonephritis of pregnancy fre- 
quently overshadoAvs the consideration of renal and ureteral calculi. 
The possibility of stone often does not enter the pale of clinical im- 
pression until the patient fails to improve Avith the numerous agents 
prescribed to combat infection. Finally, a roentgenogTam is made and 
a calculus is observed in the kidney or ureter or both. 

Race, Age, and Parity . — Racial comparison is possible only in the 12 
cases from Charity Hospital, of Avhich 9 Avere Avhite and 3 colored 
patients. The proportional racial distribution is actually greater than 
three to one, because during the period in Avhich these cases occurred the 
relative distribution of white and colored obstetric admissions to the 
hospital Avas 33 to 67. The reason for this Amry considerable predilec- 
tion for the Avhite race is not clear, but it furnishes still another ex- 
ample of the marked Amriation in medical reaction between the tAvo 
races. 

The age range in the 20 cases Avas 19 to 43 years, and the average 
age Avas 28 years. Although there Avas a definite preponderance of 
incidence in the third decade (13 cases) as compared Avith the older 
age groups (6 cases), this difference could not be regarded as signifi- 
cant in such a small series. 


In I’egard to the factor of parity, the multiparas (14 cases) exceeded 
the primiparas (6 cases). Twelve patients, 60 per cent, had had three 
or more pregnancies, and the aA'^erage parity AAms 3.8. In the light of 
the etiology of urinary calculi preAdously described, these figures may 
he regarded as logical findings, inasmuch as pyelectasis and ureterectasis 
and potential infection are more frequent in Avomen AA^’ho haA’^e had 
scA^eral pregnancies. It is interesting to note in connection Avith this 
point, hoAveA^er, that the incidence of calculous disease Avas no higher 
m Avomen AA^ho had numerous pregnancies as compared AAdth those indi- 
viduals Avho had relatiA’-ely fcAver pregnancies. It is not felt, hoAA'ever, 
that a definite conclusion can be formulated in this paper regarding 
the relation bet.AA’^een the degree of multiparity and incidence of renal 
and ureteral calculi. 


Duration of Gestation . — In one case the diagnosis A\ms not established 
nntil the second post-partum day ; the period of gestation in the others 
varied from six to forty AA^eeks, the aA'erage AAms tAA’-enty-four AAmeks. 
Although the range is Great it is perhaps significant that 50 per cent 
of the cases AAmre less than midterm and that sjmiptoms had persisted 
for several months in most of the cases aaOio remained undiagnosed until 
late in pregnancy. 

Clmical Features. — Tlie predominant findings in the descending order 
af their incidence Avere costOA'ertebral angle pain and tenderness, ab- 
dominal pain and tenderness, fever, pyuria and hematuria, and nausea 
and A'omiting. Less frequently encountered findings AA’ere frequency 
af urination, burning on urination, chills, and muscle spasm. In one 
a palpable mas.s could be demonstrated. 

Pain AA-as present in all cases and aa^s usually the chief complaint for 
■"‘Inch the patients sought relief. The pain varied in intensity but 
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usually was a constant dull ache in the costovertebral angle of the 
involved side. Twelve of the patients had attacks of renal colic, but 
only three suffered excruciating pain. None of the patients had had 
a previous diagnosis of urinary stone although one had had several 
attacks of colic before she became pregnant, and a diseased gall blad- 
der had been suspected. 

The duration of symptoms also showed great Amriation. The average 
patient had experienced complaints for a period of about eight Aveeks, 
but some had had symptoms for as long as six months while others 
had been ill for only one week. The clinical picture usually began 
with symptoms suggestive of pyelitis but the patient often did not seek 



Fig. 1. — B. M. (L-41-46439), 31 years old, white female, gravida ni 
to Hospital on second post-partum day with high fever, chills, and 
right costovertebral angle and right lower quadrant, KXJB, 
calculus and hydronephrosis. Ureterolithotoniy performed. Uneventful 


, was admitted 
severe pain in 
right ureteral 

convalescence. 


relief until pain Avas a predominant feature. As Ave haA’^e stated pie- 
A'iously, it is of interest to note that medical consultation Avas delaye 
until late in pregnancy in a number of cases, although symptoms na 
existed since the first tidmester. 

No unusual or unexpected obseiwations Avere obtained from the la > 
oratoi’y studies. There Aims no appreciable azotemia except in tine 
cases (urea nitrogen: 42, 26, and 25 mg. per cent). Thirteen 
had notable amounts of microscopic pyuria and 12 had j 
microscopic hematuria, but only 3 cases had gross hematuria. Esenenc i ^ 
coli, staphylococci and streptococci Avere found on smear and cultuie 
of the urine. 
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The calculi were located in the kidney in 11 cases, in the ureter in 6, 
in both kidneys in 1, in both ureters in 1, and in both Iddneys and both 
ureters in 1 case. Stones were found on the right side in 12 cases, on 
the left side in 5, and on both sides in 3 cases. The marked preponder- 
ance of stone on the right side corresponds to the increased incidence 
of pyelitis on that side, and both may be due to the fact that a more 
marked physiologic dilatation occurs in the right ureter and kidney 
pelvis than on the left side. It is possible that the changes may be 
ascribed to the shortened right ureter, its difference in relation to the 
large iliac and uterine vessels or to dextrorotation of the uterus ; all of 
which tend to increase angulation and occlusion of the ureter. 





-■i 


rtVtulFi (E.-41-45U-13), 22 j-ears old. white female, primigravida, was ad- 

anpln I 't* Oie fifth month of gestation, complaining of riglit costovertebral 

ui’inary frequency and Iiematuria of three months’ duration. KUB, right 
afenorn calculus. Nephrectomy. Uneventful convalescence. 


. The site of predilection seemed to be in the uteropelvic junction or 
•D the terininal one-third of the ureter, wliere it occurred in all 20 
cases. A single stone was found in 15 of the 17 cases in which one site 
only was involved. 


DIAGNOSIS 

"Ihe clifTerential diagnosis of calculous disease in pregnancy offers 
considerable difficulty at times and the percentage of error is high. 
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This is not unexpected inasmuch as the symptoms and findings closely 
simulate those of other diseases. In this series only five of the 20 cases 
were diagnosed correctly on the strength of the clinical picture on 
admission. In 12 cases, 60 per cent, the tentative diagnosis of pyelitis 
or pyelonephritis of pregnancy was made; two eases were diagnosed as 
possible appendicitis. Acute salpingitis, threatened abortion and ectopic 
pregnancy were also included in some of the clinical impressions. 



Fig. 3. — I. A. (T-41-48509), 38 years old, white female, gravida x. Diagnosis on 
admission; pyelonephritis with block, pregnancy (26 weeks). Further study revem 
a right renai calculus. Nephrostomy and nephrolithotomy were performea. 
ture infant was born three days later, and died on eighth day. Patient recov 
after a stormy convalescence. 

There are five avenues of approach to the determination of the pres- 
ence of urinary calculi : 


1. History 

2. Pliysical examination 

3. Laboratory studies 

4. Cystoscopy 

5. Eoentgenograpliic observations 


There is usually a history of pain tliat commences posteriorly over 
the affected kidney or ureter and radiates around the loin to the labia 
or lower abdominal quadrant on the same side. Occasionally, the 
may begin in the anterior upper abdominal quadrant of the affected 
side. The pain varies from a severe lancinating type that may be 
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ficiently marked to produce prostration to a persistent, dull aching 
pain especially noted in the chronic cases. These attacks of pain are 
often associated with nausea and vomiting. A history of hematuria, 
pyuria, and passage of sand, gravel, or tiny stones is helpful in sug- 
gesting the diagnosis. Fever and chills are present as a rule only in 
the presence of infection. 

On physical examination, tenderness over the costovertebral angle 
may frequently be elicited. Tenderness can also be noted on palpating 
the kidney. Muscle spasm is not a consistent sign. The kidney may be 
enlarged due to a persistent block with subsequent hydronephrosis. 

Examination of the urine will reveal the presence of red and Avhite 
blood cells and a variable degree of albuminuria, depending on the 
amount of blood present in the urine. It is important to remember 
that there may be no pathognomonic urinary findings in the presence 
of a complete block. 


Clinical Picture* C£0 coses J 


Costo-vcrlebral . g 

an^le pain 
Abdominal pain — 15 
Costo-vertcbml -i c 

an?lc tenderness *■* 
Fever 15 

I^uria 13 

Abdominal 1 n 

tcndornoss ^ ® 

Nausea \Z 

Hematuria 1 2 

"Vbmitin^ 11 

Frequency lO 


Chills lO 

3urnin< on_ q 

urination 

Muscle spasm 8 


Palpable masses 1 



Cystoseopic examination can be of inestimable value. Bloody or 
purulent urine may be noted, being ejected from the ureteric orifice on 
the involved side. Block and spasm, when encountered while attempt- 
ing to introduce a catheter up the ureter, are significant in suggesting 
the presence of a stone. 

Three forms of roentgeno graphic study are available for diagnostic 
purposes, namely, a plain roentgenograph of the urinary tract, an ex- 
cretory urogram, and a retrograde pyelogram. The first two procedures 
do not require cystoscopy and are often preferred for that reason. 


TREATJIENT 

In this series, one or more cystoseopic examinations were performed 
on each of the 20 patients. The procedure was done once in 14 cases, 
t'nce in 4 cases, and three times in 2 cases. Cystoseopic manipulations 
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were successful in removing tlie stones in 5 cases, and in 6 additional 
cases the stones were passed spontaneously after inteiwals of from one 
day to five months folloAving cystoscopy. 

Nine patients were submitted to major surgical procedures which 
included ureterolithotomy (3 eases) ; nephrectomy (2 cases) ; nephro- 
lithotomy, pyelolithotomy, nephrostomy, and combined ureterolithotomy 
and nephrostomy (each one case). Six operations were performed dur- 
ing pregnancy ; while in three cases, surgical intervention Avas deferred 
until after delhmry. One of the latter eases required nephrectomy, and 
it appeared likely that earlier intervention possibly would ha^m spared 
the kidney. 

Specific chemotherapy Avas employed AvheneA'’er possible, especially 
in the administration of the sulfonamides and mandelates. Supportive 
measures consisted of fluids by mouth, infusions, transfusions, AA^hole- 
some diets, and pure Autamin principles. IndAvelling ureteral eathetei's 
Avere employed to enhance drainage as indicated. Labor Avas induced 
once. 

The only specific suggestion that is suitable in gOA’-erning the treat- 
ment of urolithiasis in pregnancy is that each case requires indiAudual 
appraisal and judgment. One must not lose sight of the fact that the 
approach to the problem must be directed toAvard a threefold objec- 
tive, namely, presei’Amtion of the life and Avell-being of the mother, the 
fetus, and the kidney on the affected side. ToAvard this end, a feAV 
basic criteria should be kept in mind. Briefly, these may be outlined 
as folloAA's: 

1. The size of the stone 

2. The location of the stone 

3. The presence of infection 

4. The duration of symptoms 

5. The efficiency of renal function on the unaffected side 

6. The status of the patient (toxemia, azotemia, etc.) 

7. The period of gestation 

A routine that alloAvs Avide latitude of Amriations and modifications 
is suggested, based on the assumption that the diagnosis of urinary 
calculi has already been made. In the Charity Hospital of Louisiana, 
a similar systematic folloAv-up is conducted in close cooperation by the 
obstetric and urologic services. 

I. SYSTEMIC CARE 

A. Fluids . — 

1. Fluids are forced by mouth (3,000 c.c. daily minimum). The in- 
take and output should be carefully charted by the nursing staff. Dur- 
ing the summer months or if the patient has a tendency to perspu’c 
profusely, an extra 1,000 c.c. of fluid is gh^en. 

2. In the presence of marked A'omiting or Avhen the patient refuses 
to take adequate fluids by mouth, 3,000 c.c. of fluid are giA’^en bj’' infu- 
sion distributed as folloAvs : 1,000 c.c. of 10 per cent dextrose in normal 
saline ; and 2,000 c.c. of 10 per cent dextrose in distilled Avater. 

3. Blood transfusions as necessary to combat anemia. 
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B. Urinary Antiseptics. — These are prescribed according to the type 
of organisms found on smear and enltiu’e of urine. 

1. Staphlococei : sulfathiazole, sulfadiazine, neoarsphenamine. 

2. Streptococci: sulfanilamide, sulfadiazine. 

3. Bacillary infections : mandelates. 

C. Sedation.— It is important to keep the patient comfortable, but 
it is equally essential not to maintain the patient in a stuporous state. 
The choice of hypnotics should he influenced by the fact that these are 
being administered to a pregnant individual. 

D. Urinary Suppression . — 

1. Diathermy over each kidney for twenty minutes, every four hours. 

2. Sucrose (50 per cent), 50 e.c., intravenously, B.I.D. 

3. Caffeine .sodium benzoate, gi*. VIISS, T.I.D. 

4. Fluids as prescribed above. 

5. Ureteral catheterization as indicated. 

II. TREATMENT OF THE OFFENDING CALCULI 

A. Renal Calculi . — 

1. In the absence of infection and complete block, conservative meas- 
ures are justified. Supportive measures should be sufficient in most 
instances and specific treatment (nephrolithotomy, nephrectomy, etc.) 
postponed until a future propitious postpartum date. 

2. In the presence of infection, treatment should he aimed at com- 
bating this factor (fluids, chemotherapjL etc.). In the presence of a 
block, it is mandatory that drainage be established by means of an 
inlying ureteral catheter or even a nephrostomy. Sometimes a small 
stone will pass spontaneously or with the aid of antispasmodies and 
catheter manipulation. It should be emphasized that surgical meas- 
ures should be contemplated if appreciable improvement is not at- 
tained by conservative means within a reasonable length of time. This 
uiaj’- take the form of nephrolithotomy, pyelolithotomy, or even neph- 
rectomy. Jones^^ has reported a case of pyelonephritis of pregnancy 
complicating bilateral renal calculi in which a right nephrectomy and 
left nephrolithotomy were done, 

B. Ureteral Calculi . — 

1. In the absence of infection and complete block, conservative meas- 
ures are indicated (sedation, antispasmodies, etc.). 

2. In the absence of infection, but in the presence of a complete 
block, the primary consideration is to re-establish drainage. This is 
accomplished by means of introducing a ureteral catheter proximal to 
tbe site of obstruction. 

After drainage is established, an attempt should be made to dislodge 
the calculus by means of ureteral manipulation, antispasmodies, etc. 
If it is not possible to get by the site of obstruction with a catheter 
after a reasonable number of trials, a ureterolithotomy should be con- 
templated. It is also important to prescribe prophylactic measures in 
anticipation of any potential infection. 

3. In the presence of infection, drainage must be assured. Specific 
nieasures must be taken against the infection and the calculus should 
ultimately be removed. Surgical measui-es should be performed as 
indicated. 

It is needle.ss to analyze each of these points in definite detail. The 
laguificance of most of them is .self-evident and the numerous varia- 
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tions encountered need not be completely enumerated in this paper. 
The final decision will remain within the province of discussion and 
judgment of the obstetrician and urologist acting in mutual collaboration. 

A few salient points should be borne in mind in connection with the 
above routine. For instance, a small stone, which ordinarily would 
pass -without any appreciable difficulty might become imbedded with 
stubborn resistance at any of the several normal sites of constriction 
in the ureter. The complete obstruction that might result in this 
situation is fraught with no less danger than a much larger calculous 
formation in the kidney. It is more encouraging to deal with a stone 
that has passed half way down the ureter than one which meets an 
impasse at the ureteropelvic junction ; in the former case, we have more 
reasonable assurance that the stone might pass spontaneously or with 
the aid of antispasmodic drugs and catheter manipulation. 

There may be fortunate occasions during which one can afford to 
temporize such as when drainage can be re-established by means of an 
inlying ureteral catheter, infection is controlled, and excellent renal 
function is present on the unaffected side. At other times, surgical 
interference may be indicated, such as in the case of an uncontrolled 
infected hydronephrosis complicating calculous obstruction. When sur- 
gical intervention becomes the treatment of choice, pregnancy and 
parity should be secondary considerations. 

Frequently, especially early in pregnancy, there is a reluctance to 
subject the pregnant patient to eystoscopic examination and ureteral 
catheter manipulations for fear of exciting abortion or premature labor. 
Our own experience has led us to conclude that this attitude is -not 
justifiable. We have found that these urologic procedures can be per- 
formed as frequently as indicated, providing that proper sedation and 
utmost gentleness are put to use. In connection with this point, the 
following findings are of interest. In the interval between July, 1940, 
and July, 1941, 106 patients with pyelonephritis of pregnancy were 
admitted to the Charity'Hospital. Of this number, 35 patients received 
eystoscopic examinations. Two of this group of patients, both near 
term, went into labor and delivered normal viable babies -within twenty- 
four hours of the cystoscopy. It would be difficult to evaluate the part 
pla 3 ’-ed by the urologic procedure in stimulating labor. In this sei'ies 
there were no other instances of premature labor initiated by the eysto- 
seopie procedure, and there were no accidents or untoward effects. 

RESULTS 

There was no maternal mortality. There were 3 fetal deaths, an 
uncorrected fetal mortality of 15 per cent. L. L., six weeks pregnant, 
required a pyelolithotomy, abortion occurred on the seventh post- 
partmn dajL N. A., twenty weeks pregnant, passed a ureteral stone 
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following cystoscopy, but aborted forty-eight hours later. I. A., eight 
months pregnant, required a nephrostomy and nephrolithotomy and 
delivered a premature baby who died eight days later. In three other 
cases premature delivery occurred, but the infants survived. 

SUMMARY AND CONCLUSIONS 

1. Twenty cases of nephrolithiasis or ureterolithiasis complicating 
pregnancy are reported, with no maternal deaths and a gross fetal 
mortality of 15 per cent. In this series the incidence of urolithiasis 
was one in every 852 pregnancies, which is about twice the frequency 
found in nonpregnant females of the same age group. Only 3 occurred 
in colored patients. 

2. Race, sex, age, endocrine factors, and vitamin and mineral metab- 
olism play a part in stone formation, but the chief causes, apparently, 
are stasis and infection. Pregnant Avomen undoubtedly present a num- 
ber of cardinal requisites for calculous formation but these are counter- 
acted in part by the fact that pi’egnancy is of relatively short duration. 

3. The clinical features of urolithiasis associated with pregnancy are 
briefly discussed. The diagnosis is dependent upon the demonstration 
of the stone, which is most readily identified by cystoscopic and roent- 
genologic examinations. 

4. Pyelonephritis is easily confused Avith urolithiasis during preg- 
nancy, and 12 of 20 cases Avere so diagnosed. The close clinical simi- 
larity of the tAvo conditions is responsible for the error. 

5. Lumbar pain and tenderness, fcAmr, and nausea and Ammiting Avere 
the outstanding symptoms; the chief laboratory findings Avere pyuria 
and hematuria. 

6. In general, the management of urolithiasis during pregnancy de- 
pends upon the indhudual case, and a high degree of obstetric and 
urologic cooperation is demanded. If the condition is latent or the 
sjTuptoms not seAmre, conservative therapeutic measures are preferable. 
After parturition the stone shoidd be removed. In those eases in AA^hich. 
symptoms are severe, operation is mandatory. In most instances the 
pregnancy Avill continue Avithout interruption. Urethral passage of the 
stone occurred in 11 cases Avhile 9 cases required surgical inteiwention. 

7. While cystoscopy during pregnancy should not be considered an 
umoeuous procedure, evidence is giA'en in support of the aucav that its 
hazards do not contraindicate its use in properly selected eases. 

8. Urolithiasis during pregnancy is a condition Avhieh demands gen- 
eral recognition and further study. Only by these means Avill the true 
incidence be established, the etiologic factors peculiar to pregnancy be 
determined, and improA’ed methods of diagnosis and treatment be evoh'ed. 
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ADDENDUSr 

Since this manuscript was prepared, two additional cases of uretero- 
lithiasis associated with pregnancy have been observed in the Charity 
Hospital at New Orleans. Spontaneous expulsion occurred in one in- 
stance, while in the other the stone was removed by means of cysto- 
scopie manipulation. The patients were white multiparas in the second 
trimester of pregnancy, and the gestations were undisturbed. 


TOXIC MANIFESTATIONS IN THE NEWBORN INFANT 
FOLLOWING PLACENTAL TRANSMISSION 
OF SULFANILAMIDE 

With a Report op 2 Cases Sbiulating Erythroblastosis Fetalis 

Arthur M. Ginzler, M.D., and Charles Chesner, M.D. 

New York, N. Y. 

(From the Department of Pathology, Sydenha^n Hospital) 

T he purpose of tlie present communication is to describe a hitherto 
unreported mode of sulfonamide toxicity and to add a further note 
of caution against the indiscriminate use of the sulfonamides, specifically, 
during pregnancy. This lias lieen occasioned by the observation of two 
cases of sulfanilamide toxicity in the newborn, one fatal, following the 
administration of the drug to the pregnant mother. 

In 1937, Marshall, Emei’son, and Cutting^ demonstrated that sulfa- 
nilamide is rapidly distributed throughout the bodj" and ma.v be found 
in somewhat varying concentrations in the different tissues of the body 
soon after it is administered. Shortly thereafter, it was shown that 
the drug passes readily through the placental barrier- and may be found 
in the fetus soon after administration to the mother, equilibrium between 
the concentrations in the fetal and maternal blood being reached m 
tlu’ee to five hours. This is true for both man and animal (rabbit, rat). 
The ready passage of the drug through the placenta apparently does 
not vai-y with the stage of pregnancy, thus differing from the passage 
of neoarsphenamine.^ There is evidence to show that sulfapju’idine, at 
least, of the other members of the sulfonamide group of drugs, also 
passes freely through the placenta.'* The extensive use of sulfanilamide 
and other sulfonamides during pregnancy for various complicating 
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intercurrent infections therefore raises the question of the possible 
deleterious effects of these drugs upon the fetus. 

There are only meager clinical reports on the effects of placenta- 
transmitted sulfanilamide. In a series of 17 cases, Barker-*’ found no 
complications in any of the infants. However, the doses given were 
small, varying from 15 to 80 gr. given to the mothers at term, 0 to 40 
hours before delivery. Likewise, Speert-” found no ill effects on the 
infants in 15 cases of administration of sulfanilamide to pregnant 
women. Here again the doses were small and given at term, a single dose 
of 0.06 Gm. per kilo of body weight one to thirty-eight hours before de- 
livery. In the experimental field, Speert,^ working with, rats, found 
that prolonged administration of sulfanilamide, in amounts well within 
the limits of safety to the adult animal, produced markedly injurious ef- 
fects on the fetus, as demonstrated by increased intrauterine and post- 
natal mortality, decreased litter size, decreased birth weight, and striking 
selective stunting among the offspring. As Speert remarks, the se- 
lectiveness of the stunting suggests a possible individual idiosyncrasy 
or sensitization to the drug, a point which will be considered again in 
the discussion. 

It would appear, then, from Speert ’s observations, that the prolonged 
administration, during pregnancy, of sulfanilamide and, without doubt, 
the other sulfonamide drugs, is not without the possibility of danger to 
the fetus or its postnatal development. Nor does the absence of ill 
effects on the infants in the above-mentioned clinical reports militate 
against the possibility of the occurrence of occasional serious toxic ef- 
fects of the drug in the newborn due to individual hypersensitivity, just 
as they occur only occasionally in patients to whom the sulfonamides are 
administered directly. We consider it timely, therefore, to present a 
case of fatal acute yellow atrophy of the liver in the newborn due to 
sulfanilamide transmitted from mother to fetus through the placenta, 
and a case of acute hemolytic anemia in the newborn, with recovery, in 
which this same mechanism seems probable. We have been unable to 
find any similar recorded observations. These cases are of further in- 
terest, in that, because of the clinical and hematologic features, they 
were both, apparently erroneously, diagnosed as erythroblastosis fetalis. 

Case 1. — M. W., an 18-yeai'-old primigravida, colored female, was 
admitted to the Sydenham Hospital Oct. 22, 1940, with ruptured mem- 
branes. Other details of the history, physical examination, and lab- 
oratory data were not significant, except that the Kahn, Kline, and 
Wassermann tests were negative. On the second day the temperature 
rose to 102° P. and on the third to 103.6° P. A diagnosis of infection of 
the amniotic sac was made, and 15 gr. of sulfanilamide were given every 
four hours. Seven doses were given, a total of 105 gr. No determina- 
tions of blood-level concentration were made. Three hours after the 
last dose, spontaneous delivery of an apparently normal, health.y fe- 
male infant took place. On the third day after delivery, the mother’s 
temperature became normal and the subsequent course was uneventful. 
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The child Aveighed at birth 4 pounds, 12 ounces and measured 20 inches 
in length. The color and condition of the infant Avere good, and phj^sical 
examination revealed no abnormalities. The temperature Avas normal 
for the first three days, but on the fourth day rose to 101.4° P. and, for 
the first time, the infant appeared ieterie and the condition poor. A 
blood count at this time reyealed 13.9 Gm. Hg' (82 per cent) per one 
hundred c.e. ; and 3,950,000 erythrocytes, 33,350 leucocytes, and 270,000 
platelets per c.mm. Differential smear shoAved 51 per cent segmented 
and 20 per cent nonsegmented neutrophilic leucocytes, 2 per cent myelo- 
cytes, 22 per cent lymphocytes, and 5 per cent monocytes. The smear 
also shoAved polychromasia, and 34 nucleated erythrocjdes per 100 leuco- 
cytes, megaloblasts predominating. The urine contained a trace of 
urobilinogen and no bile. The stools Avere of normal color. The liver 
and spleen Avere not palpably enlarged. On the folloAving day, the fifth 
day of life, a sulfanilamide determination of the blood shoAved 1.5 mg. 
per cent, although the child had never been given the drug directly. On 
October 31, three days after the first count, a second blood count shoAved 
16.5 Gm. Hg, 4,000,000 erythroc 3 des and 23,950 leucocytes Avith 51 per 
cent segmented and 18 per cent nonsegmented neutrophiles, 24 per cent 
Ij'^mphocytes, and 7 per cent monoejdes; and there Avere 27 nucleated 
erjdhrocytes per 100 leucocytes. The jaundice increased and the child’s 
condition became increasingly poor. She vomited frequently, and be- 
came cyanotic at intervals. Except on 2 occasions and terminally, the 
temperature remained normal. Death occurred a little more than eight 
daj^'s after birth. The final clinical diagnosis Avas erjdhroblastosis fetalis. 

Necropsy. — Gi'oss Findings: The body Avas that of a poorly nourished, 
colored female infant, 2,100 Gm. in Aveight and 48 cm. in length. The 
sclerae Avere distinctly icteric, and there Avas an icteric tint to the 
rather light-colored skin. Except for a foeal, pinhead-sized hemorrhage 
in the left cerebellum, the macroscopic pathologic changes Avere confined 
to the liver. The liver Aveighed approximately 100 Gm., and Avas of 
normal or someAvhat diminished size, and of soft consistency. The liver 
parenchj^ma Avas of a mottled broAAmish-red to j^elloAv color and peppered 
throughout Avith innumerable small grajdsh Avhite dots. The portal and 
hepatic vessels, gall bladder and bile ducts Avere normal. The spleen 
AA^eighed 10 Gm., and AA-^as essentiallj’- of normal size and gross appear- 
ance, and firm in consistency. The umbilical stump AA’^as clean. There 
Avas no kernicterus of the basal nuclei of the brain. 

Microscopic Findings. — Liver: Microscopic sections of .all portions of 
the liA'^er shoAved an extraordinary picture of extensiA’^e necrosis Avith only 
scattered, irregular islands of intact parenchjuna AAdiich had no constant 
•relation to -the lobular architecture. - The preserved liver cells AA'ere/ for 
the most part, either histologieallj^ normal or shoAA^ed mild fatty change; 
the3' merged either abruptljq or graduallj’- AAuth intervening more or less 
degenerated cellls, AA'ith the areas of necrotic parencbjuna. Both in the 
areas of intact parenchA^ma, including the portal connective tissue, as 
AA'ell as in the degenerated and necrotic areas, there Avas a complete ab- 
sence of either intrasinusoidal or interstitial extramedullarj^ hematopoi- 
esis. The necrotic areas constituted the major portion of all sections. 
ThcA’- consisted in part of remaining shadoAA's of necrotic “ghost” liver 
cells and pA’lmotic nuclear material, and in part of areas Avhere the 
necrotic liver parencliATna had eompleteh^ disappeared, leaA’ing onty the 
congested sinusoids and reticulum frameAvork of the liA'er. No eAudence 




Pi&. 1. — (Case 1.) Photomicrograph of liver showing’ extensive degeneration and 
necrosis of parenchyma. Low power (X5G). 



Fig. 2. — (Case 1.) Higher magnification showing details of the liver necrosis and 
absence of hematopoiesis. (X9G.) 


or hematopoiesis. Spleen: Sections showed a normal architecture and 
structure. The Malpighian corpuscles were of normal size and number. 
Within the red pulp were scattered, microscopic' foci of necrobiosis, 
there was no evidence of the extramedullarj’- hematopoiesis or myeloid 
metaplasia, or picture of arrested development of the spleen charac- 
teristic of erjdhroblastosis fetalis.® No noteworthy hemosiderosis was 
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Histologic . studj^ of the other organs included a section of the lung 
showing 2 microscopic foci of necrobiosis of the alveolar walls, a section 
of the left cerebdlinn showing a small, focal hemorrhage with early peri- 
focal ^cellular reaction, and sections of the kidney showing mild tubular 
degeneration. SciCtions of the bone marrow, studied in detail, showed no 
significant changes. Sections of the umbilicus and umbilical veins up to 
the liver showed no evidence of infection. 



Fig. 3. — (Case 1.) Photomicrograph of adrenal showing areas of cortical necrosis, 

(XCO.) 



Pig, 4 . — (Case 1.) Photomicrograph of spleen showing normal Pulp aP' Arrow 
structure and absense of extrameduilarj' hematopoiesis or mj’eloid metaplasia, 
points to focal area of necrobiosis. (X9G.) 

t 

COMJIENT 

In the absence of any evidence of bacterial infection, congeniUil stph 
ilis, or congenital obliteration of the bile ducts, the combination o 
jaundice and the erythroblastotic blood pictui’e naturally suggested the 
diagnosis that was made of erjdhroblastosis fetalis, although, in retio- 
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speet, the absence of anemia, hepatomegaly and splenomegaly, the onset 
of jaundice only on the fourth day, and the fact that this child repre- 
sented the first pregnancy of this mother speak against the diagnosis. 
In view of the recent studies of Levine and his cd-workers® on the 
etiology and pathogenesis of erythroblastosis fetalis, it is unfortunate 
that the parents are not now available to determine their Eh status. 
However, the pathologic findings, especially in the liver and spleen, 
are sufficient to negate this diagnosis and to show instead that the case 
is one of acute yellow atrophy of the liver associated with focal necroses 
of the adrenals, spleen, and lung, in which there appears full justifica- 
tion for attributing these changes to the sulfanilamide that was demon- 
strated in the infant’s blood on the fifth day of life and which had been 
transmitted from mother to infant through the placenta. 

Case 2. — M. C., a full-term, spontaneously delivered, three-and-one- 
half -week-old, white female infant, was admitted to the Sydenham Hospi- 
tal Sept. 13, 1940, because of marked pallor since birth and the develop- 
ment of a faintly yellow color in the skin. The child had otherwise been 
perfectly normal, and one sibling five years old was living and well. It 
was subsequently learned that the mother had taken 57 tablets of sulfa- 
nilamide shortly before cfelivery, although unfortunately the exact de- 
tails concerning this medication and the nature of the infection for 
which the drug was given were not recorded on the infant’s chart. 

On admission, the blood count showed 6.8 Gm. Hg per 100 c.c. 
(40 per cent) and 2,020,000 erythrocytes and 8,600 leucocytes per c.mm., 
with 10 per cent nonsegmented and 21 per cent segmented neutrophiles, 
1 per cent eosinophiles, 60 per cent lymphocytes, and 8 per cent mono- 
cytes; there were 41 nucleated erythrocytes per 100 leucocytes. Poly- 
chromasia, basophilic stippling, and microcytosis were noted. Retriculo- 
ejdes were 9.3 per cent. A second count, three days later, showed an 
essentially similar picture as did a third, two days later, except that the 
hemoglobin had fallen to 5.6 Gm. and the erythrocytes to 1,590,000. 
The liver and spleen were moderately enlarged. The indirect van den 
Bergh gave a result of 1.6 mg. per cent of bilirubin; the direct was 
negative. The clinical diagnosis was erythroblastosis fetalis. 

The child remained in the hospital for two months and was treated 
by diet with iron and liver, and received 4 small transfusions totaling 
215 c.c. of citrated blood. On this treatment the infant made a com- 
plete recovery, successive blood counts showing a progressive disap- 
pearance of the nucleated erythrocytes, the reticulocytes dropping to 1.2 
per cent on Nov. 12, 1940, and the hemoglobin rising to 11.7 Gm. 

COMMENT 

Except for absence of the usual leueoc.ytosis and “shift to the left” 
of the leucocytes, the clinical and hematologic features in this ease 
justify the diagnosis that was made originally of erythroblastosis fetalis. 
However, the excellent result effected liy a treatment consisting ehieflv 
of 4 small transfusions complemented by small amounts of liver and iron 
cast some doubt on the correctness of this diagnosis, and, after the 
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necropsy in the first ease, the clinical and hematologic similarities of the 
two cases were recalled; it was at this time that we felt that this was 
possibly not a case of erythroblastosis fetalis, but, from the lesson drawn 
in the first case, might well represent a severe hemolytic anemia due to 
placenta-transmitted sulfanilamide and such as is not infrequently 
found to complicate the direct administration of sulfanilamide. It is 
unfortunate that the exact details of the amounts and time of the ad- 
ministration of the sulfanilamide to the mother, especially in relation to 
the time of delivery, are not available, and that no sulfanilamide de- 
termination was done on the infant. It is unlikely in any case that the 
latter procedure would have given any information inasmuch as the 
child was not seen in the hospital until three and one-half weeks after 
birth. 

DISCUSSION 

The clinical and especially the pathologic evidence in the first case is 
clearly sufficient to warrant discarding the diagnosis of erythroblastosis 
fetalis and attributing the fatal liver damage to sulfanilamide trans- 
mitted from the mother to fetus through the placenta. The data in the 
second case are, unfortunately, not so conclusive, but here, also, there 
appears to be good reason to doubt the diagnosis of erythroblastosis 
fetalis and consider a similar mechanism responsible for the develop- 
ment of the anemia. This is all the more likely in view of the fact that 
liver damage, acute hemolytic anemia, and reticulocytosis (as was 
present in Case 2) have been noted not infrequently following direct 
therapy with sulfanilamide. It is of interest that the placenta-trans- 
mitted sulfanilamide should stimulate such a hematic reaction in these 
infants, for which two factors, at least, are probably responsible. As, 
shown by Watson and Spink," sulfanilamide causes an acceleration of 
hemoglobin metabolism characterized by an increase in fecal urobilinogen 
and a varying increase in reticulocyte percentage, increased hemolysis, 
and a disturbance in hemoglobin formation as evidenced by the oc- 
currence of macrocytic or nonnocytic, mildly hypochromic anemia. In 
addition, it is not unusual for the rather labile hematopoietic process in 
the newborn to react in this manner to a variety of stimuli, such as in- 
fections, anemia, etc.,^ even in the absence of true erythroblastosis fetalis. 

The evidence of these two eases demonstrates that the free passage of 
sulfanilamide through the placenta when given to the pregnant mother 
exposes the fetus or newborn infant to the hazards of the possible toxic 
effects of the drug. Inasmuch as sulfapyridine also has been shown to 
pass through the placenta as freely as sulfanilamide, this danger must 
be considered possible for all of the sulfonamides. This is pointed out, 
not witli any intention of discouraging the use of these extremely valu- 
able therapeutic agents, but to re-emphasize the caution with which they 
must be used. 
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In regard to sulfanilamide specifically, the most grave of the toxic 
effects include acute hemolytic anemia, leucopenia and neutropenia, 
and more or less severe or even fatal liver damage. The last, contrary 
to the supposition of many, is by no means uncommon, and was the 
obvious cause of death in Case 1. 

Watson and Spink" observed 16 cases of distinct or marked jaundice 
in 110 patients receiving sulfanilamide, although the latter figure did 
not include all the patients receiving the drug, making the actual in- 
cidence of the complication uncertain. Long, Bliss, and Feinstone® 
report 2 cases of jaundice without anemia clearing rapidly on with- 
drawal of the drug among 307 adults treated. Other eases of liver 
damage with recovery have been reported by Hageman and Blake,® 
Saphirstein,^® Garvin,^^ Silver and Elliott,^ Pitzgibbon and Silver,^® 
Greene and Hotz,^^ and Spring and Bernstein d® fatal cases by Garvin,^^ 
Banniek, Brown, and Poster,'® and Ottenberg;" and fatal eases with 
post-mortem demonstration of liver damage by Greene and Hotz,'^ 
Tragerman and Goto,'® Russell'® (neoprontosil also given), Berger and 
Applebaum,®® and Cline.®' In the last 3 reports, as also in our Case 1, 
the liver changes described were of the order of an acute or subacute 
yellow atrophy of the liver. 

Acute hemolytic anemia, as evidenced in our Case 2, is an even more 
common manifestation of sulfanilamide toxicity in patients to whom the 
drug is given directly. 

Long, Bliss, and Peinstone® noted the common occurrence of a mild 
type of anemia, and an incidence of a more severe, acute hemolytic 
anemia in 2.9 per cent of 307 adults and 8.9 per cent of 101 children 
treated. Wood®® reports an incidence of acute hemolytic anemia in 
2.4 per cent of 378 adults and 8.3 per cent of 144 children following the 
use of the drug. Numerous individual case reports of acute hemolytic 
anemia due to sulfanilamide have been recorded which need not be 
tabulated here. This complication may be explained by the acceleration 
of hemoglobin metabolism and disturbance in hemoglobin formation 
referred to above. 

The mechanism of the liver damage induced by sulfanilamide cannot 
be explained so satisfactoi’ily. A number of authors,®’ '®'"’ '®’ ®®’ ®® on 
gpunds which are not certain, believe that it may either be due to in- 
dividual idiosyncrasy or be based upon an allergic or sensitization 
mechanism as with arsphenamine, cinchophen, and aminopyrine. In 
connection with the latter suggestion, it is a curious fact that, in a 
number of eases,""'®' ®°’ ®' treatment was interrupted and the evi- 
dence of liver damage developed soon after resumption of the drug; 
ni some of these cases, symptoms of milder toxicity were present ■with 
the first course of treatment. This would suggest the possibility that 
m these cases an allergic mechanism in a sensitized patient was re- 
sponsible for the damage. Goldman, Applebaum, and Antopol®® made a 
similar observation in respect to eases of malignant neutropenia follow- 
ing the use of sulfapyridine, as did Rosenthal and Vogel,®' and Volini 
and otliers®® noted that sensitization may follow resumption of inter- 
I’upted medication with sulfathiazole. Kracke and Parker®® have dis- 
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cussed at some length and cited evidence in favor of an allergic mech- 
anism of certain drug reactions. This possibility, in the case of sulfa- 
nilamide, is further suggested by a very interesting ease reported by 
Salvin^’^ of a 22-year-old male who, after 4 doses of 10 gr. each of 
sulfanilamide, developed intense, generalized itching accompanied by 
sneezing, shortness of breath, laerimation, swelling of the eyelids, lips, 
and scrotum, and urticaria-like lesions of the face, ears, inner margins 
of elbows and knees, and the abdomen. The sulfanilamide was discon- 
tinued, a large dose of magnesia magma was given, and 3 drops of 
epinephrin administered subeutaneousl 5 ^ ; this treatment was followed 
by disappearance of the symptoms. Patch tests with sulfanilamide, but 
not with other related compounds, produced a positive reaction. A re- 
peat dose of 1 gr. of the drug brought on a similar attack. 

A similar case was reported by Sehonberg^® of a 21-year-old woman 
who was given 20 gr. of sulfanilamide every six hours on the first daj", 
and 10 gr. every six hours thereafter for a vulvar infection. On the 
fourth day she developed a generalized erythematous eruption composed 
of wheals and macules. After an interval of one month, a single dose of 
5 gr. of the drug was followed by a generalized scarlatiniform erjdhema 
with intense pruritus, acute edema of the eyelids, lips, larynx, and fore- 
head, considerable difficulty in breathing, and pain in the chest. 

Davidson and Bullowa^® have listed a number of such cases in the 
literature which they consider examples of true acquired hypersensitivity 
to sulfanilamide. In these eases, “a reaction, usually chills, fever and 
a rash, occurred during treatment after the patient had already received 
a substantial amount of the drug, and was reproducible later by the ad- 
ministration of a small amount of sulfanilamide.” 

The suggestion of individual drug idiosjmcrasy in some cases is sup- 
ported by the observation of a number of cases in which evidence of 
liver damage has developed after the administration of small amounts 
of sulfanilamide. This mechanism was evident in a recent case observed 
by one of us of a 34-year-old physician, who, after a single dose of 30 
gr. of sulfanilamide by mouth for an acute infection of the epiglottis, 
developed severe jaundice with an icteric index of 96 which cleared 
readily under appropriate treatment. 

SUJIMARY 

Sulfanilamide (and probably also the other sulfonamides) passes 
through the placenta when given to the pregnant mother and is soon 
present in the blood and tissues of the fetus in concentrations equal 
to those in the mother. This Avould appear to expose the fetus and 
newborn to the hazards of the possible toxic effects of these drugs. 
We report a case of acute j^ellow atrophy of the liver associated noth 
necroses in other organs in a newborn infant following administration 
to the mother of sulfanilamide which Avas found in the infant on the fifth 
day of life in a concentration of 1.5 mg. per cent. AVe also report a ease 
of acute liemolj’tic anemiadn a neAvborn infant probably but not certainlj 
due to the same mechanism. The clinical and hematologic features in 



GINZLKR AND CHESNER : SULFONAMIDE TOXICITY IN NEWBORN INFANT 55 


both cases suggested the apparently erroneous diagnosis of erythro- 
blastosis fetalis. 

The mechanism of the anemia following sulfanilamide administration 
appears to be an acceleration of hemoglobin metabolism and a dis- 
turbance in hemoglobin formation, in addition to increased hemolysis. 
It is suggested that other toxic reactions due to sulfanilamide may be 
based either upon individual idiosyncrasy or upon an allergic or sensi- 
tization mechanism. 
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CYCLICAL ESTROGEN THERAPY^'= 

Allan Palmer, M.D., San Francisco, Calif. 

(From the Gynecological Endocrine Laboratory and Clinic, Department of Obstetrics 
and Gynecology, TJnmersity of California Medical School) 

W ITH the release of diethylstilbestrol for general nse, there is need 
for emphasizing certain principles of estrogenic therapy that were 
not so important when we were limited to the nse of less potent and 
more expensive estrogens. Besides untoward side effects peculiarly 
related to the gastrointestinal tract, the exact nature of which is not 
understood, there are other conditions that may be and have been pro- 
duced and that can and should be avoided. Ovulation and menstruation 
can be inhibited, endometrial hyperplasia can be produced, uterine 
bleeding of abnormal character and profuseness may be induced, and 
refractoriness to the benefits of estrogen therapy in general may be de- 
veloped. All of these untoward effects of diethylstilbestrol therapy may 
be avoided by the judicious use of cyclical estrogen therapy. The use of 
estrogens in obstetrics and their administration by inunction and the 
intravaginal route have been omitted from this discussion. 

Long term experiments in rats and mice, which have received pellets of 
estrogens, unesterified estrogens daily, or estrogen esters less frequently 
for several weeks or months, have revealed the harmful and toxic effects 
of uninterrupted treatment. Growth and gain in weight have been in- 
hibited, premature epiphyseal closure has been effected, pyometra and 
death due to septicemia and hepatic and renal cloudy swelling and 
necrosis have occurred. Metaplasia, adenoma, and carcinoma of the 
reproductive organs have been produced (Lacassagne,^ 1935; Loeb 
and others,® 1936 ; McEuen,®' * 1936 ; Preudenberger and Clausen,^’ ® 
1937 ; Gardner and Allen," 1937 ; Perry and Ginzton,® 1937 ; Zondek,® 
1937 ; Gardner and others,^® 1938; Gaarenstroom and Levie,^^ 1939 ; Koeli- 
akian,^® 1940; Russell and othei’S,^® 1941; Page and others,^"' 1941). 

Aplastic anemia has been produced in normal dogs of both sexes and 
in ovarieetomized dogs after treatment with large doses of estrone, 
estradiol benzoate, and diethylstilbestrol (Tyslowitz and Dingemanse,^® 
1941). 

Lipschiitz and others^® (1941) have demonstrated the toxic effects on 
guinea pigs of prolonged treatment with estradiol monobenzoate under 
different timing conditions. Thus, a given quantity of estrogen admin- 
istered over a period of sixteen weeks produced hyperplasia, polyps, 

•This study was made possible by the Christine Breon Fund for Medical Research 
and a g^rant from the Winthrop .Chemical Company. 
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fibroids, and bleeding, while many times the dose administered over a 
longer period of time but with frequent intervals without treatment 
did not produce these untoward effects. Schilling and Laqueur^" (1941) 
have shoAvn that continuous treatment of thyrohyperplastic rats with 
estrone has produced a significant increase in the weight of the pituitary 
while intermittent doses ten times as large but administered at ten-day 
intervals did not affect the pituitary to a degree that was statistically 
significant. 

Cyclical estrogen therapj'^, on the other hand, has produced no such 
untoward effects. In this laboratory, where several thousand mice have 
been used for estrogen bio-assay, many of them for periods of six to 
twelve months, the mortality among test animals does not differ sig- 
nificantly from that of the rest of the animal colony. In spite of the 
fact that each animal receives a dose of estrone of from 0.2 to 2.0 micro- 
grams or equivalent urinary estrogen once each week (cyclically), 
genital tumors and pyometra have not occurred. 

The problem of dosage of estrogens may be of utmost importance 
from the standpoint of degree of effectiveness of the hormone on the 
organism. Selye^® (1940) has reported an acquired resistance to 
estrogen overdosage without antihormone formation. His conclusions 
were based on experiments on rats receiving prolonged daily treatment 
with estradiol and diethylstilbestrol. Thus he showed by means of 
weight curves that “animals, w^hich following an initial state of weight 
loss, had adjusted themselves to the treatment sufficiently to gain weight 
in spite of continued treatment, eventually lose weight again and finally 
die. ...” Experiments are in progress in this laboratorj’- which show by 
other criteria the development of a refractoriness to estrogen in the 
rhesus monkey when treatment is continued over a long period of time 
without interruption. The method of continuous treatment was by 
hormone pellet implantation in this study. 

In a recent paper (Palmer and Dow,'® (1941), it was shown that 
cyclical estrogen therapy to mice with threshold doses of estrone pro- 
voke the greatest possible reactivity to subsequent estrone treatment. 
Thus a positive correlation between past and present estrogenic response 
to threshold doses of estrone has been demonstrated. Decreased sensi- 
tivity to estrone appears to follow treatment with doses well below or 
well above threshold doses. 

Bishop and McKeown®® (1941) have reported that doses of estrone 
which by daily injection produce continuous estrus in ovariectomized 
pice did so for short periods only and had to be followed by graduall 3 ’’ 
increasing doses in order to maintain a state of continuous vaginal 
cornifieation. Zuckerman®' (1941) in his experiments on artificial men- 
struation has observed a definite effect of previous on subsequent re- 
spmises of rhesus monkej's to estrogens. His observations on subhuman 
primates appear to have clinical bearing. 

The undesirable effects of prolonged estrogen administration to human 
beings have been reported bj’- Zondek®® (1940). The normal ovarian 
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cycle has been inhibited with the production of amenorrhea for seventy 
days by the injection of 70,000 I.U. of estradiol benzoate. Zondek has 
produced cystic glandular hyperplasia of the endometrium, inhibited 
corpus luteum formation, and stimulated adenomatous (eosinophilic) 
hyperplasia of the anterior lobe of the pituitary. I have observed com- 
plete inhibition of menstruation for as long as two cycles in several 
patients taking 1 mg. of diethylstilbestrol daily for that period of time. 

The ease with which cyclical bleeding can be produced in patients 
with primary amenorrhea along with the development of secondarj^ sex 
characteristics using threshold doses of diethylstilbestrol eyclicallj'' has 
been reported (Palmer,^® 1941). Adequate estrogen dosage has been 
particularly expedient in controlling abnormal uterine bleeding. The 
rationale for such therapy has been discussed in a previous publication 
(Palmer,^'* 1941). 

Hamblen and others^'’ (1941) advocate cyclical estrogen and proges- 
togen therapy in young women with menometrorrhagia and have admin- 
istered a total of 217 cycles of such treatment to 51 patients. Surgeiy 
and radiation procedures have been obviated in their series. Cyclical 
estrogen therapy has been recommended by IMacBryde and others^® 
(1941), who have treated 202 women with estrogen deficiency. Their 
series consisted of women with natural or artificial menopause and young 
women with amenorrhea and primary hypogonadism. Tliey have found 
that from 0.3 to 0.5 mg. diethylstilbestrol daily for two to three weeks 
is an adequate monthly requirement and that the incidence of nausea os 
8.6 per cent on interrupted treatment as compared with 20 per cent 
on continuous treatment. 

The means at our disposal for determining the therapeutic dose of an 
estrogen are rather limited. Therapeutic dosage can be ascertained by 
the relief obtained from symptoms in menopausal patients, histologic 
changes in the endometrium, and changes in the vaginal pH and vaginal 
smear. Insufficient dosage is judged by incomplete relief of symptoms 
of the menopause, failure of significant lowering of the vaginal pH, in- 
adequate change in the vaginal smear or inactivity in the endometrium. 
Overdosage, on the other hand, cannot be judged by over relief of sjrnip- 
toms or by changes in the vaginal pH or vaginal smear. Overdosage 
can, however, be detected by the production of hyperplasia of the 
endometrium. Wenner and JoeP’' (1939), Wenner^® (1940), and 
Palmer*® (1941) have determined the therapeutic dose of diethylstil- 
hestrol to be in the neighborhood of 40 to 50 mg. per cycle, using the 
endometrium as the indicator of adequate but not excessive dosage. 
This amount of estrogen in the case of diethylstilbestrol is greatly in 
excess of that amount reported by practically all observers for the 
relief of menopausal sjTnptoms. There is obviously a wide variation 
in therapeutic dosage of estrogens. When the attempt, however, is be- 
ing made to produce tissue groA\4h, such as is desired in genital in- 
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fantilism, and failure in the development of secondary sex characteristics 
in the female, it is logical to pursue a course' by which the most marked 
eifects can be produced without fear of overdosage. 

Occasionallj’' it has been observed that the vaginal mucosa, endo- 
metrium, and mammary tissue are refractory to estrogenic hormone. It 
is not unlikely that this refractoriness may account to some degree for 
the failure of development of these tissues in individuals with primary 
amenorrhea and genital infantilism, thus accounting for the apparently 
large doses of diethylstilbestrol required for their development. The 
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Fig. 1. — Estrogen excretion following a single intramuscular injection of diethyl- 
stilbestrol in oil. A, after 1 mg., B, after 2 mg. (Composite curves compiled from 
our data and that of Mazer and others, 1941 ; estrogen in terms of estrone equivalent.) 

menopausal woman, on the other hand, has experienced a reproductive 
period in her life, and for her the therapeutic dose of estrogen is likely 
to be less, probably in the neighborhood of 0.3 to 0.5 mg. per day. This 
IS offered in argument for the view that the therapeutic dose of di- 
ethylstilbestrol varies widely, depending upon the purpose for which 
the hormone is intended. 

We carried out estrogen recovery experiments to compare the ex- 
cretory level of estrogen of individuals without any ovarian function 
but who had received diethylstilbestrol, with that of the normal woman, 
•'md to determine the proper spacing of diethylstilbestrol administra- 
tion. In Fig. 1 there are composite curves that show the daily estrogen 
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excretion following a single intramnscnlar injection of 1 and 2 mg. 
(Curves A and B, respectively), of dietliylstilbestrol. It can be seen 
that “peak” excretion occurs during the first twenty-four hours after 
the intramuscular injection of a dose of dietliylstilbestrol. Fig. 2 shows 
the theoretical type of intermittent estrogen excretion that may be ex- 
pected by a patient given weekly injections of 1 mg. dietliylstilbestrol. 
Fig. 3 shows estrogen excretion curves compositely compiled from 
Mazer’s^® data (1941), associated with daily oral administration of 
diethylstilbestrol. The relative constancy with which the excretory 
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Fi&. 2. — ^Theoretical estrogen excretion following intramuscular injections of 1 mg. 
diethylstilbestrol at weekly intervals. (Elaborated from Curve A, Pig. 1.) 



Fig. 3. — Estrogen excretion following daily oral administration of 
• , 0.1 mg. daily; Q, 0.2 mg. daily; ■. 0.5 mg. daily. (Composite curves compiled 
from the data of Mazer and others, 1941; estrogen in terms of estrone equivaienuj 


level of estrogen is maintained when diethylstilbestrol is administered 
daily by the oral route is obvious. The average daily excretion of es- 
trogen by a normal woman has been found to be 12 mierograms (estrone 
equivalent) ivitli the range of excretoiy values being 4 to 30 micrograms 
per day (Palmer,®® 1937). 

As far as excretory studies are concerned, 40 to 50 mg. of dietliil- 
stiibcstrol per cycle, as used for the production of anatomic changes in 
an individual, is associated with an excretion of estrogen greatly in ex- 
cess of that of the normal woman. Thus the daily administration of 
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from 0.2 to 0.5 mg. of diethylstilbestrol is followed by estrogen excretion 
that is comparable to that of the normal woman. It is on this basis 
that we recommend the therapeutic dose of diethylstilbestrol for the 
relief of menopausal symptoms to be in the neighborhood of 0.2 mg. to 
0.5 mg. per day. The dose of other estrogens that may be used can be 
determined from Table I. 


Table I. Approximate Amounts (Micrograms) of Various Estrogens Eequired 
TO Produce Estrus in 50 Per Cent of Groups of Ovariectomized Mice 

(Emmens,35 1938) 


ESTROGEN 

(1) 

BY INJECTION 
(2) 

BY MOUTH 

(3) 

Ethinyl estradiol 


1.2 

a-Estradiol 


1.1 

Diethylstilbestrol 

0.100 

0.4 

Estrone 

0.100 

1 1.0 

Estriol 

1.100 

1 3.0 


It is apparent from data in Figs. 1, 2, and 3 that if a continuous ex- 
cretory level of estrogen is to be maintained dosage of the hormone must 
be administered at least daily. It is also apparent, since daily injections 
of any drug are objectionable when another route is just as efficacious, 
that oral administration (hormone feeding), or possibly inunction, is 
the most practical means of effectively maintaining an excretory level 
of estrogen. Thus it would seem that for those individuals who are able 
to tolerate orally active estrogens, daily or divided daily doses should 
be most efficient and practical. Cyclical estrogen therapy for the human 
being, then, should consist of three weeks of daily hormone feeding fol- 
lowed by a week or more without treatment. If the seven to ten days 
mthout treatment falls at the time of expected menstruation in those 
indmduals who have a uterus and who are still menstruating, the pro- 
duction of prolonged or irregular bleeding or amenorrhea can be ob- 
viated. 

Although the estrogen-withdrawal-bleeding interval has been found 
to he quite constant in patients with primary amenorrhea and natural 
menopause, this is not the case in women with varying degrees of ovarian 
function exhibiting normal or abnormal menstrual cycles. The mech- 
anism responsible for the variation in the estrogen-wdthdrawal-bleeding 
interval has been described elsewdiere as being a theoretieall}^ fluctuating 
uterine threshold and will not be gone into here (Palmer,^^’ 1941). 
At any rate, it has been found in our series of patients being treated 
for the menopause by hormone feeding that the beginning of a cycle 
of estrogen therapy should be tlie second or third day of a phase of 
bleeding and that the daily dose given be large enough to stop effectively 
fliat phase of bleeding ivithin two or three days. If estrogen withdrawal 
bleeding occurs at all (w-hen the estrogen used is diethylstilbestrol), it 
vill do so at most seven to eight days after cessation of treatment. Our 
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estrogen recovery data have revealed that excretion of estrogen ceases, 
regardless of the dosage, in ovarian inactive individuals in that period 
of time, and by this criterion we may assume that elimination from the 
body is complete. No estrogen whatsoever Avas found in their urine 
seA'en days after each of the tAVo patients had received 5 mg. a day for 
a period of seven days. On the basis of estrogen recoAmry data, it Avould 
seem that the shortest interval betAveen cj’-eles of estrogen therapy should 
be no less than five days. The interval may be as long as desirable, 
occasionally, to check the patient’s need for further treatment. If, hoAv- 
ever, the AvithdraAval bleeding that occurs is alarming as to its profuse- 
ness or prolongation, further eyelieal therapj’’ should be instituted. 
When a series of cycles of estrogen therapy has been planned, the suc- 
cessive cycles should be started the second or third day of a phase of 
Avithdrawal bleeding just as the first cycle of therapy should be insti- 
tuted on the second or third day of a phase of spontaneous bleeding. 

It has frequently been found that the dail}'’ dose of estrogen re- 
quh’ed in cj^lical therapy for the menopause is small enough so that 
the AvithdraAval intervals are not associated Avith bleeding or that in 
individuals in Avhom AvithdraAval bleeding has been induced the dose 
can be loAvered and still be effective, so that AvithdraAval bleeding does 
not recur. On the other hand, it has also been found that some indi- 
viduals seem to require a daily dose, for the relief of symptoms, that is 
alAvays folloAved by bleeding during the AvithdraAval intervals. Irradi- 
ated patients are the least likely to have AvithdraAval bleeding even Avith 
sizable doses. Hysterectomized AAmmen, if hysterectomj’’ has been ade- 
quate, of course do not bleed, and it is in these cases Avhere the need foi 
cyclical estrogen therapj^ may justifiably be questioned. Because of the 
experimental obserAmtions reported above in Avhich uninterrupted treat- 
ment has been shoAvn to produce hai’mful effects and because even the 
most experienced of us are still in the early phases of inAmstigation of 
potent estrogen therapy, it Avould seem advisable that cjmlical tlierap.A 
should be observed in all cases, eAmn though uterine bleeding is not a 
factor Avith Avhich Ave need to contend. 

THE USE OF ESTROGEN ESTERS 

The protracted effect of estrogen esters has been established in the 
laboratory by many AAmrkers (Miescher and others,^'’®" 1938), and tie 
protracted effect of them in human beings has been observed by nios 
clinicians AA'^ho haAm used and compared the effects of esterified and im 
esterified estrogens. Weight for AAmight, the dipropionic acid estei 
a-estradiol has been found to be the most protracted in its effect 
perimental animals and it seems also to be most enduring in its c ^ ^ 
clinically. HeaAuer estrogen esters by Aurtue of increased length o 
nonestrogenic hydrocarbon radicals haA’^e been used in the laboiator.A 
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and found to have an even greater protracted effect, the protraction 
varying directly with the length of the side chains. The dipropionic 
ester of a-estradiol, however, is the largest molecule available com- 
mercially for clinical use at present. 

Accurate estrogen-withdrawal-bleeding data for estrogen esters in 
human beings are not available at present. It is possible to state, hoAv- 
ever, from observations on primates (Engle and Crafts,^® 1938; Zucker- 
man,^^ 1941) that contrary to the fact that the estrogen- withdraAval- 
bleeding interval does not vary markedly with the dose of unesterified 
estrogen used, the interval does vary directly Avith the dose of estrogen 
ester used. 

The use of estrogen esters is to be preferred in individuals Avho cannot 
tolerate hormone feeding. Small doses from 0.1 to 1.0 mg. at intervals 
probably not less than seven days can be administered, usuall}’- Avithout 
the advent of endometrial stimulation and bleeding. If larger doses 
are required for the relief of symptoms, intervals of tAvo Aveeks or longer 
after a series of three or six Aveeklj'^ injections probably should be ob- 
served for the occurrence of AvithdraAval bleeding in the rhesus monkey. 
The larger the dose used the longer the AvithdraAval interval should be. 
The restarting of a cycle of therapy Avith an estrogen ester may be made 
Avith the onset of a menstrual period or a phase of AvithdraAV'al bleeding. 

Cyclical therapy by hormone feeding has, in our hands, produced the 
best immediate results and has been the most economical and practical. 
Some patients AA'^ho have been folloAved have required no more than one 
cycle of treatment, Avith the occasional repetition of a second cycle of 
treatment a feAV montlis later. If a second cycle seems indicated immedi- 
ately, then plans are made to folloAv a cyclical regime for six months be- 
fore stopping treatment. This plan may be folloAved by the failure of 
recurrence of menopausal sjTnptoms AAdien the six months’ regime has 
ended. HoAvever, the problem of hoAv it Avill all end for those feAv pa- 
tients for Avhom cyclical estrogen therapy seems to be required month 
after month remains unsolved for the present. 

Tliere is some experimental data to support the vieAv that estrogen 
esters may yet prove the preferable means by Avhich the treatment of the 
menopausal Avoman can he carried out most successfullj’". IMai’kee^^ 
(1940) has observed that gimdually decreasing doses of estrogen make 
for the prevention of AvithdraAval bleeding. This is the effect in a gen- 
eral Avay of estrogen esters as compared Avith unesterified estrogens 
(Engle and Crafts,^^ 1938). Where AAdthdraAval bleeding may be a 
desirable result, as in primaiy amenorrhea, such bleeding is most ef- 
ficiently produced by large doses of unesterified estrogens being sud- 
denly AvilhdraAvn. The sudden fall in estrogen leA-el produced in this 
manner is usually folloAved by uterine bleeding. This effect is not so 
easily produced Avith honnone esters liaAung a protracted effect or by the 
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use of pellets of estrogen. In an experiment on a rhesus monkey where 
diethylstilbestrol pellets were implanted subcutaneously, complete ab- 
sorption of the pellets took place and cystic glandular hyperplasia of 
the endometrium was produced but bleeding did not occur even after a 
sufficient interval was observed. 

CLASSIFICATION OF ESTROGENS 

Estrogens may be classified in at least three ways: First, according 
to their relative potencies as determined by a standard laboratory pro- 
cedure; second, according to their relative potencies by oral vs. paren- 
teral administration; and third, according to their duration of action. 
Peculiarities in chemical structure, solubility, absorption, fate and ex- 
cretion of estrogens prohibit any sort of correlation between these three 
classifications. 

Emmens®® (1938) has determined the data necessary for classifica- 
tion of estrogens according to the first two points. Table I lists the 
estrogens with which we ma}'' be coneeimed in the order of their potency 
as determined by a standard procedure. Column 2, Table I, lists the 
least amount of crystalline hormone in micrograms by injection neces- 
sary to produce estrus in 50 per cent of a group of ovariectomized mice. 
Column 3, Table I, lists the least amount of crystalline hormone in mi- 
erograms which by oral administration is necessary to produce estrus 
in 50 per cent of a group of ovariectomized mice. 

The third point in the classification of estrogens is simply one of 
grouping them either as simple estrogens or estrogen esters and can be 
appreciated only when administration of them is by injection. All of 
the estrogens themselves are relatively short lived and have a transient 
effect while their esters are long lived and protracted in action. 

SUMMARY AND CONCLUSIONS 

The harmful effects of continuous as opposed to cyclical estrogen 
treatment in experimental animals and human beings have been reviewed 
and discussed. The release of diethylstilbestrol for general use makes 
it neeessai’y to observe certain principles of treatment that were rel- 
atively unimportant before the advent of inexpensive and highly potent 
estrogens. 

The recommended therapeutic dose of diethylstilbestrol for cyclical 
therapy in menopausal Avomen Amries betAveen 0.1 and 0.5 mg. daily 
by mouth for tAventy-one days, folloAved by a fiA'e- to ten-day interval 
AA'ithout therapy. The estrogen AvithdraAval interval should fall at the 
time of expected menstruation, and cycles of therap3’^ should be started 
tAventA'-four to fortj'-eight hours after the onset of a neAV phase of uterine 
bleeding if it occurs. 

The recommended therapeutic dose of diethjdstilbestrol for cj'clical 
therapy in j'oung Avomen AAUth hj'pooA’arian amenorrhea or primary 
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hj'pogonadism is 1 mg. daily for seven days followed by 5 mg. daily 
for seven days (total dose 42 mg. in fourteen days). The estrogen 
withdrawal interval should be fourteen days, so that subsequent cycles 
of therapy may be started at twenty-eight- day intervals. 

Cyclical, as opposed to continuous, estrogen therapy is strongly recom- 
mended in all hypoovarian conditions, even though the absence of the 
uterus precludes the occurrence of bleeding as a troublesome factor. 

At least daily, as opposed to less frequent, administration of di- 
ethylstilbestrol or other unesterified estrogens during a cj^cle of therapy 
is recommended for the purpose of maintaining an excretory and prob- 
ably a circulating estrogen level. 
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GLOMEEULAR. FILTRATION AND RENAL BLOOD FLOW IN 
“NORMAL” PATIENTS POLLOWMNG TOXEMIAS 
OP PREGNANCY 

L. V. Dill, ]\I.D., C. E. Isenhour, M.A., J. F. Cadden, M.A., and 
C. E, Robinson, M.D., New York, N. Y. 

{From the Department of Obstetrics and Gynecology, Cornell University Medical 
College, and the New York Hospital) 

INTRODUCTION 

'"T^PIE frequency with which the “toxemias of pregnancy” tend to 
A reeur^’ ^ together with the high incidence of hypertensive disease and 
the vascular and renal pathology®"® which obtain in posttoxemic women 
has formed the basis for many of the etiologic concepts of the disease 
and has greatlj^ influenced the methods of therapy in the acute phases 
as well as in the care of the patient post partum.® 

It is not inf requent, ' however, to find patients wdio have had one of 
the clinical types of the disease but who fail to demonstrate any residual 
pathology by clinical and laboratory methods and who go through a 
subsequent pregnancj^ in a normal manner. The presence of such pa- 
tients has played a large part in leading many students of the disease 
to believe that “toxemia of pregnancy” is not a clinical entity but is in 
leality a syndrome associated with several basic diseases and becoming 
manifest during a pregnancy." It is believed that the amount of renal 
and vascular damage found in prolonged follow-up studies®"^® is propor- 
tional to the length and severity of the acute ante-partum stage. 

AA e Avere unable to demonstrate an increased incidence of hypertension 
in any age p-oup among ivomen who had had term pregnancies Avhen 
compaied ivith patients ivho had never been pregnant."" These results 
weie interpreted to mean that the “toxemias of pregnancy” lea^m no 
residual hypertension-producing lesion, but that the disease probablj 
oeeuis in only those patients ivlio have a “hypertensive type” of vascu 
lar system. 

In routine examination of apparently normal patients by the diodrast 
elearpiee, it has been noted in some cases that the renal blood floAV is 
definitely depressed,"®- “ although a depression of this function is usualb 
associated with hypertension. A definite depression of the renal blood 
flow has been demonstrated immediately post partum in the “toxemic 
patient"®- although it may be normal prior to delivery."®-"^ 

Such oliservations suggest that clinically normal patients may have 
the same inherent vascular pathology as subjects with outspoken IpTci- 

6C 
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tensive disease. It seems likely that one might encounter a greater in- 
cidence of nonhypertensive vascular disease as well as of hypertensive 
vascular disease among posttoxemic Avomen than in the population at 
large. 

The following experiments are designed to determine the incidence 
of depressed renal blood flow in “posttoxemic” women who are normal 
to other clinical and laboratory tests. 

MATERLILS AND JIETHODS 

Six patients ivlio ivere at term and known to have had a toxemic preg- 
nancy from one to flve jmars previously ivere studied before the onset 
of labor and again seven to ten days post partum. Tavo of the patients 
had had one normal pregnanej’’ since the one associated AAutli the toxemia, 
two had had normal pregnancies prior to the abnormal one, and tAAm had 
had only the previous pregnancy Avhich Avas associated Avith hypertension 
and albuminuria. 

Nine patients Avho had had a pregnancy toxemia from six months to 
tAvelve years previously Avere not pregnant at the time of the studjL 

All patients Avere knoAAm to have had a hypertension and albuminuria 
associated Avith a pregnancj" and all but one had had several blood pres- 
sure recordings and urine examinations since that time. No patient 
was included on Aidiom the record of the antenatal course and delivery 
Avas not available and on Avhom the folloAA’^-up had shoAvn an elevation 
of blood pressure of 140 and/or 90 mm. Hg. or more, albuminuria, or 
evidence of ej’-e ground changes. 

At the time these renal function tests Avere done, each patient AA'as 
thoroughly studied clinically. Blood pressure readings beloAV 140 sys- 
tolic and 90 diastolic AA'^ere considered normal. The urine AA’^as found 
uegatiA'e to Eshaeh ’s solution and microscopic examination of centrifuged 
sediment shoAAmd no abnormal constituents. The eye grounds Avere 
earefully examined and found normal. No cardiac enlargement or 
peripheral vascular thickening Avas noted. 

The technique used for the renal function studies Avas the same as 
that described preAuously,^- except that the bladder Aims routinely Avaslied 
Avith 30 c.c. of saline AA’^hich Avas expelled by 100 c.c. injections of air 
end that all diodrast determinations Avei’e made by Alpert’s method.’® 


RESULTS 


Patients in Normal Pregnancy Following Toxemic Gestation . — Five 
ot the 6 patients of this group AAmre studied antepartum, and a summary 
e the clinical and laboratory findings are giA^en in Table I. 

In one patient no satisfactory clearances could be obtained because 
nt low urine floAvs. The inulin clearance A'alues in the remaining 4 
siOA\ed normal Amlues for 2 and definite depression of this clearance in 
'e other 2. The mean Avas found to be depressed to 84 c.c. per minute 
'(.j *^nwpared Avith 116 c.c. per minute for the normal.’® The diodrast 
^ eaiance Avas definitely depressed in one patient but the remaining 3 of 
showed nearly normal A'alues. The mean for the group 
per minute) Avas definitely beloAv the normal mean of 636 c.c. 

im exiiected, the renal blood floAv is likcAvise min- 

^ } depressed and the filtration fraction is found to be approx- 
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*ln this and the following table, Eel., denotes eclampsia; M.P.E., mild pre-eclampsia; and S.P.B., severe pre-eclampsia; n.d., not done. 
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imately normal (0.18). The urea clearance seems to be definitely de- 
pressed in each instance and the mean is found to be 59.0 c.c. per min- 
ute. The uric acid clearance is found to be normal in two instances and 
definitely depressed in two; the mean is minimally depressed (17.6 c.c. 
per min.). 

Post-partum clearances were run on 5 of the patients and satisfactory 
clearances obtained. In 2 instances the clearance of inulin was more 
than moderately decreased and in the remaining 3 the values were nor- 
mal. The mean was minimally depressed (97.9 c.c. per minute) but 
tended to return toward normal as compared with the ante-partum value. 
The diodrast clearance gave normal values in only one instance and in 
one patient was extremely depressed. The mean tended to deviate 
from normal following delivery and represents a considerable reduction 
in this clearance (394 c.c. per minute). The renal blood fiow parallels 
the diodrast depression and is likewise noticeably decreased (690 c.c. 
per minute). The filtration fraction (0.22) remains about normal al- 
though slightly higher than the ante-partum value. The urea clearance 
rises to 77 c.c. per minute. The uric acid values were obtained on only 
two patients. 

Posttoxemic Nonpregnant Patients . — The values for both the clinical 
and the laboratory studies are given in Table II. 

The inulin clearance seems to be depressed in direct proportion to 
the time elapsed since the toxemic pregnancy and no normal values are 
obtained for those who are more than one year post partum. The mean 
for the group (94 c.c. per minute) is reduced. The diodrast clearance 
is definitely normal in only 3 patients, only one of whom was more than 
one year post partum. In two patients the values are severely reduced. 
The mean (468 c.c. per minute) is definitely Imv and the blood fiow in 
the kidneys (780 c.c. per minute) parallels this low value. The filtration 
fraction remains normal (0.20) and the urea clearance is minimally 
depressed (78 c.c. per minute) but not remarkably so. The uric acid 
clearance is normal (30 c.c. per minute). 

DISCUSSION 

The patients in this series were examined clinicallj^ and by the usual 
laboratory renal function studies and were considered entirely normal. 
One group had sustained an additional test, that of the pregnancy, and 
failed to show evidence of renal or vascular abnormality. In this group 
both the renal blood fiow and the glomerular filtration rate were re- 
duced, similar to values seen previously in pregnant women who were 
l^own to be hj^^ertensive before pregnancy and who showed hjTierten- 
sion and albuminuria during the tested pregnancjL^® It seems reason- 
able to suppose that all patients who have had toxemia of pregnancy 
>a\e the same vascular lesion regardless of the blood pressure level. 

Some factor associated vdth pregnancy in these patients, as in those 
PjCMously reported, apparently has the ability to increase the renal 
^ ood flow and to decrease glomerular filtration. 

. cHnieal implications of these findings are of interest and deserve 
■uither investigation. If a patient having hj-pertension following a 
xennc pregnancy is advised against a future pregnancy, it would seem 
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reasonable that a nonhypertensive posttoxemic patient should get the 
same advice. It would also seem likely that the greatest factor in pro- 
ducing vascular changes in these patients is time, and that further in- 
vestigation might show that less emphasis could be placed on the inter- 
ruption of the pregnancy for the mother’s future welfare and more effort 
be made to obtain a viable baby. 

The renal physiology associated with the sjmdrome is of considerable 
interest. Eepeated demonstrations have been made in hypertensive 
disease that the filtration fraction is increased, i.e., glomerular filtra- 
tion is not reduced proportionatelj’’ to the renal blood flow,^’’’ but most 
of this work has been done on male subjects. The increase in filtration 
fraction has been interpreted as being caused by a constriction of the 
efferent arteriole of the glomerulus without concomitant constriction of 
the afferent vessel. Lamport^® has recently devised a formula for cal- 
culating the resistance in arterioles of a fixed system with values ob- 
tained by the inulin and diodrast clearances. We have applied this 
formula to our data (Table III) and find that the total arteriolar re- 
sistance is minimally increased in our posttoxemic patients as compared 
to our normal group. 

Table III. Calculated Afferent and Efferent Arteriolar Resistance by 
Poisedlle’s Law Showing Minimal Changes Effected by Altered Renal 
Blood Plow and Filtration as Compared to That Produced by 
Elevation of Systemic Blood Pressure* 


GROUP 

FILTRATION FRACTION 

RENAL BLOOD PLOW 

MEAN BLOOD PRESSURE 

Pg GLOMERULAR 
PRESSURE 

RA AFFERENT AR- 
TERIOLAR RESISTANCE 

RE EFFERENT AR- 
TERIOLAR RESISTANCE 

R TOTAL AR- 
TERIOLAR RESISTANCE 

ra/re 

Rornial pregnancy 

O.IS 

950 

100 

57.22 

32.77 

20.10 

44.07 

1.190 

(ante partum) 

J'ornial pregnancy 

0.22 

979 

100 

60.74 

19.07 

22.35 

42.02 

0.880 

(post partum) 

Posttoxemic (antepartum) 

I osttoxeraic (post partum) 
osttoxemic (nonpregnant) 
jpotlietical hypertensive, 
normal 

O.IP 

750 

100 

57.91 

29.45 

25.71 

55.10 

1.145 

0.22 

690 

100 

59.70 

28.99 

30.71 

59.70 

0.944 

0.21 

7SI 

100 

59.00 

20.88 

24.54 

51.42 

1.095 

0.22 

1000 

160 

60.74 

79.20 

21.90 

101.15 

3.019 


•Pg = Po' + 20 

Pm-Po*- 40 


HD 

RE =; (1-kF) (Po'-Po + iO) 
t> HD 

R =RA + re 

Osniotic pressure of unconcentrated blood in mm. Hu. 

®®>Dotic pressure of concentrated blood in glomerulus in mm. Hg. 
p ~ flow. 

~ ■'Average of systolic and diastolic brachial arterj' pressure. 
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These changes in arteriolar resistance, however, are minimal and cer- 
tainlj'- of no great significance Avhen compared with resistances com- 
puted on a hypothetical case having normal diodrast and iniilin clear- 
ance values but a moderately elevated mean pressure (Table III). The 
values for total resistance and afferent arteriolar resistance are mark- 
edly increased in such a case, whereas the efferent arteriolar resistance 
and glomerular pressure are unaltered. 

If this formula can be applied in general to a dynamic system such as 
the vascular bed, it Avould seem that the fundamental physiologic basis 
of this disease is reduced vascular flow, specifically through the kidney. 
Alteration in vascular tone (spasm) ensues only after hypertension de- 
velops and merely serves to maintain the low flow. 


SUMMARY 

Renal blood flow and glomerular filtration have been determined on 6 
pregnant and 10 nonpregnant women who have had a toxemia of preg- 
nancy from one to twelve years previously and who have been con- 
sidered normal by both clinical and laboratory methods since. 

Reduction of the renal blood flow and glomerular filtration is noted 
on most patients and is generally correlated with the length of time 
since the toxemic pregnancy. 

The presence of a pregnancy usually is associated with higher values 
than are noted post partum, but the findings in these patients are not 
unlike those in the posttoxemic hypertensives who have a recurrent 
toxemia. 
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THE ROUTINE USB OP BICYCLE EXERCISES FOR THE 
PROPHYLAXIS OF POSTOPERATIVE 
THROMBOPHLEBITIS 

A Preliminary Report 

Joseph M. Krebs, M.D., St. Louis, Mo. 

(From the Department of Gynecology and Obstetrics, St. Louis University, 

School of Medicine) 

T he exact incidence of tliromboplilebitis occurring as a postoperative 
complication is difficult to find in the various papers and mono- 
graphs that appear on the subject, but ThorelU suggests it to be around 
1 per cent. He states, though, that in KiimmelFs clinic, at Gottingen, 
some thrombophlebitis was seen in moi'e than 4 per cent of their laparot- 
omies. He further relates that clinics of other men report figures 
variously from 1 to 5 per cent. Barker and his associates^ recently 
report a study of 172,888 operative cases of which 1,665 developed 
thrombosis with or without embolism or embolism with or without other 
evidence of thrombosis. Crafoord,® in 1,054 patients subjected to op- 
eration for gjmecological disorders, records an incidence of 4 per cent. 

ETIOLOGY 

■^y consideration of the possibility of prophylaxis for such a com- 
plication should be preceded by a Imowledge of the factors wdiich pre- 
dispose to the condition. We find in a review of the available literature 
a wealth of information rather carefully worked out on this point. 

Barker and others- in an analysis of their 1,665 consecutive cases of 
postoperative venous thrombosis and embolism, found that thrombo- 
Plilebitis had a greater incidence in ivomen than in men with a ratio of 
•4 The complication ivas rare before the age of 20 and more than 50 
per cent of the eases in men were found in patients between the ages of 
« <ind 69 years; more than 60 per cent of the cases in ivomen were 
I pfitients between the ages of 40 and 59 3-ears. It is thus seen 
m'ou complication develops in women in earlier age groups than in 

This group studied various disorders of their patients with reference 
possible predispositions for this complication and, as a result, believe 
with the folloiving conditions show a definite, though not 
to develop thrombophlebitis: (1) Obese patients; (2) 
Blood disease, such as, secondaiu- and hypochromic anemias, 
thr , vera, leucemia, primaiy anemia, hemoh-tic icterus, and 

yj,-^”°C3-topenic purpura; (3) patients with diseases of the peripheral 
's, such as, vai'icosities or previous thrombophlebitis either recent or 
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old; (4) patients with cardiac disease, e.g., chronic valvulitis, hyper- 
tensive heart disease, coronary heart disease, and auricular fibrillation; 
(5) severe infections either as an indication for the operation or as a 
postoperative complication; and (6) carcinoma. 

It is interesting to note that while the above may be present singly 
or in various combinations in some patients, there were about one-third 
of their patients who developed this complication and showed no evidence 
of any of these predisposing factors. 

The fact that patients exhibiting marked varicosities of the legs are 
prone to develop postoperative thrombosis in these is well recognized, 
and hence any factor which would predispose to the development of the 
former might, in a way, be effective in aiding the production of the 
latter. 

Boyd^ lists four exciting factors in the production of these varicosities, 
i.e., (1) central obstruction to the venous return as in mitral stenosis, 
emphysema, cirrhosis; (2) pressure of a tumor, gravid uterus, or loaded 
rectum; (3) prolonged standing ; and (4) straining and violent muscular 
efforts. 

For an excellent consideration of the entire subject of thrombo- 
phlebitis with an adequate nucleus for a bibliography the reader is re- 
ferred to the article by Homans on thrombosis found in Mason’s text.^ 
This investigation of the problem considers three local anatomic causes 
and as many general contributing causes. The first of these include: 
(1) The veins must be of good size; (2) the vein must have entering 
branches or large valves or turns or pockets which would present op- 
portunities for eddies and confused currents; and (3) the vein usually 
is so situated that any of a variety of conditions can slow the current, 
even for considerable periods. It is readily seen how the upper femoral 
and iliac veins as well as the venous plexuses of the pelvis and varicosities 
of the legs conform to the above-mentioned conditions. 

The essential points of this entire problem seem, to the author, to 
be summed up in Homan ’s discussion of the following which he calls gen- 
eral contributing factors. The first of tliese are disorders which tend to 
alter the vascular endothelium, the second are disorders in which the 
character of the blood is altered and the third are disorders causing slug- 
gish circulation either over the whole body or part of it. 

The disorders which tend to alter the vascular endothelium are found 
in the form of infiammations and degenerations as seen in various septic 
states, influenza, tjqihoid fever, and the like, but these are the least im- 
portant practically since proof of alteration of the endothelium is 
lacking. 

Many factors may influence the character of the blood and not the 
least among these are states of dehydration brought on by diarrhea, 
vomiting, hemorrhage, or sweating. All of these are readily recognized 
as being closely associated both preoperativelj^ and postopcratively m 
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surgical patients. Other states influence the character of the blood, sueh 
as the toxemias, either chemical or other, nephritis, diabetes, the puer- 
peral state, trauma of accidents and surgical procedures. 

It is the third group of disorders whieh eause sluggish cireulation 
that particularly concern this paper. In this class are found the im- 
mobility that so frequently follows operations or prolonged illnesses, 
increased intra-ahdominal pressure caused by reclining or sitting up in 
bed, vomiting, coughing, distention, and tight abdominal binders as 
weU as the congestion of pelvic veins as in pregnancy. 

Smith and Allen,® by their studies on the rate of venous flow, noted 
the time required for the blood to flow from the foot to the carotid sinus 
in both normal individuals and in patients convalescing from operations. 
They concluded that there was a definite decrease in foot-to-carotid 
circulation time within a few hours postoperatively. Two days after- 
ward the time was greater than preoperatively. Beginning with the fifth 
day postoperative, the average time increased gradually to a value which 
at the tenth day was approximatelj'' 50 per cent greater than the pre- 
operative average. It was their opinion that slowed venous circulation 
is not the sole cause of postoperative thrombosis, but it is a very impor- 
tant one. 

PROPHYLACTIC PROCEDURES 

In the prevention of thrombosis and embolism, Homans attacks the 
pi'oblem from three different approaches. The first of these are measures 
to keep the fluid level normal and here the proper administration of 
fluids by the subcutaneous and/or intravenous routes is to be remem- 
bered. The control of vomiting, diarrhea, and hemorrhage are all items 
to be considered, not just for their immediate effects but for the pos- 
sibility of their causing a complication at some future date as well. An 
iioportant source of fluid loss, which is so frequently overlooked in our 
overzealous endeavor to prevent chilling of the patient postoperatively, 
IS the sweating a patient is subjected to by the use of hea^T woolen 
blankets on the operative daj’’ and even thereafter. It should he re- 
luembered that the temperature of the room would be better controlled 
find the avoidance of drafts more important than wrapping the operated 
patient in many blankets. 

In an effort to control a rise in the intra-abdominal pressure after 
the operation, Homans states that one should avoid peritoneal trauma 
^nd contamination during the operation, and overloading the stomach 
^'ith fluids aftenvard in attempting to adjust the fluid balance. The 
judicious use of the rectal tube early, and enemas later, will do much to 
relieve the accumulation of gas in the intestinal tract. Heav}^ dressings, 
und tight abdominal binders in particular, are to be avoided. The 
efficacy of the abdominal binder is doubted even bj' many men who, 

^ 'rough years of habit, continue to use it. A point that is not generally 
eoiisidered is the fact that the sitting or reclining position not only in- 
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creases intra-abdominal pressure, but also necessitates the blood of the 
legs to climb to a higher level. 

EXERCISE IN PROPHYLAXIS 

The use of exercise in the prevention of this complication is not a 
new idea. As early as 1913, Pool® suggested the routine emplojonent of 
systematic exercises in postoperative treatment. His exercises included 
flexions, extensions, rotations, pronations, supinations and the like, to 
be carried out at a certain portion of each day under the supervision 
of nurses. Following their use in a considerable number of patients, 
he was able to conclude that the general circulation was improved, the 


;\ 



Fig. 1. 


functions of the body were performed in more normal manner, the pa- 
tients felt better, muscular wealniess and atrophy were diminished, after 
getting up exertion was less fatiguing, and return to normal was more 
rapid. 

Smith and his associates" found that rapid movement of the legs 
while in the supine position invariably increased the speed of the hlood 
flow. Elevation to an angle of 30 degrees of the extremities of supine 
subjects invariably decreased the circulation time. This work, reported 
in 1941, tends to substantiate the results of Pool and other advocates of 
the value of exercises and elevation, in the prophylaxis of thrombosis. 

Dr. A. P. IMartini, formerlj^ associated with the department of gjme- 
cology and obstetrics of St. Louis University, at the suggestion of the 
director of the department. Dr. W. H. Vogt, constructed an apparatus as 
described by Gamble.® Tliis machine is designed ^vith the idea of em- 
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ploying routine exercises of the lower extremities in a manner that would 
require a minimum of supervision by the nursing staff and of prepara- 
tion of the patient. 

RESULTS 

The regime instituted by Dr. Martini was to start the exercises on 
the first day after the operation. On that day, the exercises were taken 
twice, for five minutes each time. The patients were instructed, by the 
nurse in attendance, as to how to fit themselves to the apparatus, and 
shown about the desired speed of motion. On subsequent days, the ex- 
ercises were increased to ten minutes twice each day and were continued 
until the patient was out of bed. Usually no care was needed for the 
patients during the time of these subsequent exercises and thus the 
nurses were free to attend to other duties. 

To offset the lack of exercises on the daj^ of operation, they had the 
foot of the bed elevated for the first twenty-four hours, either in the 
Trendelenburg position, or by simple elevation of the lo-wer portion of 
the springs of the bed. This aids in speeding the venous return flow 
from the legs as shown by Smith and his co-workers above. 

The procedure is a very simple one and is readily adaptable to routine 
orders on cases such as are encountered on gynecologic wards. The pa- 
tients themselves are very fond of the exercises. Wliile many of them 
find it somewhat difficult at first, the greater majority of the patients be- 
come very cognizant of the feeling of well-being it gives them. Some of 
them have requested information regarding the possible purchase of 
tliese machines for continued use at home. 

The first machine is a homemade outfit, consisting of a base of wood 
planking. To this is attached a simple upright, likewise of wood, to the 
top of which are attached the bicycle pedals. When this machine was 
m operation for only a few weelrs, we were fortunate enough to have a 
patient using it whose husband operated a bicycle rental business, and 
iie made us another one with somewdiat more meclianieal aliility. 

Recently we have used the machine for the treatment of a subsiding 
case of thrombophlebitis before allowing the patient to sit up or get 
out of bed in an effort to gain back some of the lost tonus caused by the 
enforced period of rest and elevation for some twelve days. 

Interest was instigated in the writing of this paper when, witliin a 
period of three days, two postoperative patients developed signs and 
symptoms of thrombophlebitis. These made tliemselves manifest on 
Oct. 10, 1941, and Nov. 2, 1941, respectively. It was around this period 
'vhen a new supervisor had taken charge of the floor, and slie was not 
flioroughly familiar wdth our routine. While making rounds we liap- 
I’ened to mention to her that these were the first cases of thrombo- 
phlebitis that we knew of since the use of the bicycle exercises Iiad been 
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started. Much to oiir surprise the sister in charge reported that neither 
of these patient had had the exercises. It seemed then that it would be 
Avorth Avhile to investigate the actual number of patients subjected to 
this prophylactic regime and to determine the value of this form of 
treatment. 

In going through the records of the patients admitted to the gyne- 
cologic service from July 1, 1940, to those discharged by Dec. 31, 1941, 
Ave found 705 admissions. Of these, 517 AA’^ere operated cases; 376 being 
considered as major operations and 141 as minor operations. Such pro- 
cedures as dilatation and curettage, cervical biopsies, excisions of 
Bartholin’s cysts, fulguration of fistulous tracts, insertion of stem 
pessaries, cautery of the cervix and dilatation of the cervix Avere con- 
sidered as minors. All laparotomies, eolporrhaphies, trachelorrhaphies, 
radium implants, and colpotomies Avere considered as major procedures. 

The earliest recorded use of the bicycle exercises Avas on Aug. 7, 1940, 
and since these Avere established, 209 patients had these exercises for 
varying periods of time from three to thirteen days; of these, 198 had 
major operations and 11 had minor procedures. During this same period 
of time, there Avere 308 patients subjected to various gynecologic opera- 
tions aaIio did not subsequently liaA’-e the advantage of the bicycle exer- 
cises; of these, 178 had major operations and 130 had minor procedures. 
Of the total 517 operated cases, 6 gave rise to signs and symptoms neces- 
sitating the diagnosis of thrombophlebitis. These cases may be given 
briefly as f oIIoavs : 

Case 1. — (40-7813.) A 54-year-old houseAvife AA’^as operated upon on 
Oct. 16, 1940, for a leucoplakia and kraurosis. A radical vulvectomy 
AAms done and bicjmle exercises AA’^ere specifically ordered not given as it 
Avas feared they might interfere Avith proper healing of the operative 
Avound. On Nov. 1, 1940, the patient dcA^eloped a pain in the right groin 
Avith a moderate temperature eleAmtion folloAA^ed later bj^ edema of that 
loAver extremity. She responded to treatment in the form of elevation 
and ice bags and AA^as discharged on Nov. 12, 1940. 

Case 2. — (40-7881.) A 35-year-old houseAvife had a vaginal hysterec- 
tomy AAUth an anterior and posterior colporrhaphy on Oct. 19, 1940, for 
procidentia Avith cystoeele and rectocele. The patient ran a septic post- 
operatiA^e temperature course Avith peaks as high as 104.5° for seven 
days. She had bicycle exercises for the first six da.ys nlien she de- 
A'eioped a secondary hemorrhage AA'hich required packing the vagina, and 
the bicycle exercises Avere discontinued. On the tenth postoperative 
day she developed a typical picture of thrombophlebitis in the femoral 
veins of the left leg. Ice bags and elevation caused gradual return 
to normal in tAA'chn days. The patient AAns discliarged improved on 
Noa'. 11, 1940, and AA'Iien last seen in the clinic on Peb. 3, 1941, she had 
a persistent edema of the left leg. 

Case 3. — (41-5297.) A 46-year-old housewife had a large OA'arian 
cyst arising from the left side remoA'ed on July 28, 1941. She A\ns on 
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Table I. Sulfanilamide Powder Subcutaneously 


RABBIT 

NUMBER 

days later 

REOPERATED 

FLUID AND 

NECROSIS SUB- 
CUTANEOUSLY 

MUSCLE LAYER 
SEPARATION 

WOUND 

DEHISCENCE 

11 

2 

-1- 



12 

2 

X 



1 ?, 

4 


+ 


IG 

5 

+ 



17 

6 

+ 



18 

7 




20 

7 

+ 



28 

14 

+ 



29 

14 



+ 


three, and four days, respectively. At that time all trace of the powder 
was gone, there was no free fluid, necrosis, or adhesions. There was 
no evidence of foreign bodj’^ reaction eitlier grossly or microscopically. 

3. To investigate further the pei'itoneal response, we constructed 
artificial pouches in various parts of the abdominal and pelvic cavity. 
Sulfanilamide powder was placed in these pouches and sutured over. 
An equal number of controls were made with the same 00 plain catgut 
and no sulfanilamide. These rabbits were operated upon from two to 
seven days later and biopsies taken. Histologic study failed to reveal 
any difference between the peritoneum in contact with the powder and 
where the plain pouch had been made. Five rabbits were used in this 
scries. 


Table II. Control Intestinal Series 



NO 

SULFANILAMIDE 

POWDER 



DIED FROM BLOOD 

RABBIT 

MULTIPLE 

NO 

LOSS AND PERITO- 

NUMBER 

ADHESIONS 

ADHESIONS 

NEAL ADHESIONS 




present 

50 

+ 

-t- 



51 

+ 

+ 




+ 

+ 



• »o 

+ 

+ 



:u 

-(• 


+ 


52 

+ 



+ 

.30 

+ 



+ 












Table III. Sulfanilamide Powder Intestinal Series 


ILMiniT 

SULFANILAMIDE 

NO BLOOD 

.MULTIPLE 

DIED FROM 

number 

rowDKi: 

NO ADHESIONS 

ADHESIONS 

UNKNOW.V CAILSE 

25 

+ 

X 



20 

+ 

+ 



2S 


X 










T 



i)7 

X 

X 


7 ilavs 

00 


X 


1 .la’v 

:u 

•f 


X 


5-! 

d- 


X 


*1.) 

* 


X 


r>7 

4 - 


X 


TiS 

X 


X 



X 
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4. In continuing onr work we turned to the fatty tissue as encountered 
around the bladder, uterine mesentery, and kidnejL In 10 rabbits we 
made an opening in the fat and introduced 0.5 Gm. of sulfanilamide 
powder. The pouches in the fat were closed over. An equal number 



rig. 1. — Control. Perirenal fat M’itli trauma from a pouch formation and iu> sul- 
fanilamide powder. Demonstrates mild inflammatory reaction and some regeneration 
of fat cells. Ten days postoperative. 



Fig. 2. — Pouch in perirenal fat with sulfanilamide powder introduced. 
fat necrosis with inflammation, exudate, and no evidence of regenerating lai c > 
ten days postoperative. 
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of control pouches were made. We found that it took seven days for 
the powder to lie absorbed here. The reaction encountered was strik- 
ing in that where sulfanilamide was buried in the fat, a marked necrosis 
took place. Large amounts of sero.sanguineous fluid was found in the 



Fig. 3. — Control. Peritoneal pouch. Demonstrates dilatation of capillaries and very 
mild indammation. Two days postoperative. 



l ip. — Peritoneal poucli willi .«uIf.nnllan«ido powiler. Uistnlopj- mucli like contrnl in 

I'ip. 3. Two days postoperative. ‘ 
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abdominal cavity and a marked generalized peritoneal reaction noted. 
All ten of the group demonstrated this reaction. 

5. In the peritoneal cavity we observed frequent injuries to the small 
intestinal walls with resultant capillary oozing. Areas thus traumatized 
would stop bleeding when sulfanilamide powder came in contact with 
them. Thus it was that we investigated further the possible styptic 
action of this material by taking long strips (approximately 80 cm.) 
of serosa off the intestinal walls and sprinkling powder over the raAv 
oozing surfaces. Of 8 control animals, 3 died of blood loss and peri- 
tonitis, while none in a group of 12 where sulfanilamide Avas used died 
of this cause (Tables II and III). All but one rabbit in the control 
group developed multiple adhesions while 50 per cent demonstrated 
this in the sulfanilamide series. 



Fig. 5. — Undissolved sulfanilamide powder, showing exudate and crystals in perirenal 

fat. Six days postoperative. 


DISCUSSION 

We feel that there are several points brought out here tvliich are of 
clinical significance. Certainly fatty tissue does not tolerate sulfa- 
nilamide as it causes necrosis. This is in keeping tvith a recent statement 
made to us by E. C. klcElroy of the Philadelphia General Hospital, 
“That where sulfanilamide is used in the incision and closed Avithout 
drainage, 80 per cent of the Avounds break doAAUi.” T. L. Montgomery 
using sulfanilamide in the retroA'esieal space at Ioav cesarean section 
noted a clinical picture similar to Avliat A\m obtained in corresponding 
areas in the rabbit; i.e., fat necrosis AAuth marked peritoneal irritation. 

Sulfanilamide in the peritoneal eaAutj’ causes no reaction and is read- 
ily absorbed. This aa'c have found true clinically. 
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There seems to be a local stj’ptic action to the powder when applied 
to an oozing capillary bed. This observation we have found true in 
pelvic inflammatory disease and endometriosis. 

From our studies on the rabbit, sulfanilamide did reduce the incidence 
of adhesions 50 per cent. 

CONCLUSIONS 

1. Sulfanilamide is safe for use in the peritoneal cavity'- and is ab- 
sorbed quickly. 

2. - Sulfanilamide when used in fatty^ tissue causes necrosis and ty^pical 
foreign bod.v response. 

3. There is a local styqitic action on capillary oozing b.v sulfanilamide 
powder. 

4. Experimentally there is a reduction in the incidence of adhesions. 

5123 IVayne Avexue 


MACROCYTIC HYPERCHROMIC ANEMIA OF PREGNANCY"*^ 

j\Iark Daniel, M.D., and Max Antis, i\I.D., New Y^ork, N. Y. 
(From the Ohstctricnl Service of the Morrisania City Hospital) 

M ACROCY^TIC h.vpcrchromic anemia induced by pregnancy is a 
rare disease which is believed to be the result of a deficiency of the 
erythrocyte maturating factor. When it occurs it may’- present syunp- 
toms of the utmost gravity. It is infrequent in temperate climates, but 
IS prevalent in India, Avhere dietary deficiencies are common. The 
clinical ])iclure begins insidiously with lassitude, dyspnea, palpitation, 
and pallor which manifest themselves during the last trimester of preg- 
nancy. Gastrointestinal symptoms such as nausea, vomiting, and 
diarrhea are frequently present. Temperature occurs in about SO per 
cent of the cases. Severe symptoms may appear veiy suddenly, the 
patient going into collapse and becoming moribund. This may occur 
.inst preceding, during, or after dcliveiy. Frequently' the .symptoms may”- 
he mistaken for internal hcinoiThage. Retinal hemorrhages are common. 

l^Iacrocytic hyperchromic anemia may recur in subsequent pregnancies 
and be more severe. The maternal mortality in untreated eases is often 
as high as 90 per cent. If the disea.se is recognized and pi’oper treat- 
ment instituted, the prognosis for both mother and child is good. 

This is the til’s! recognized and treated ease of macrocytic hyper- 
ciu’omic anemia induced by jiregnaiiey in approximately 18,000 dcliverie.s 
at the Morrisania City Ilosjutal. 

Mrs. M. C.. a 29-year-old white, Irish born housewife, para iii, gravida 
vi at term with no prenatal care, was admitted to the obstetric .service 
of the ^Morrisania City Hospital on Sept. 8, 1941, 

ai n niot'tinp of lb** Obstc-irical i=*-clion of th*- Now York \crult niv nf 
Novouibvr ‘ " ' 
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Her chief complaints were increasingly evident pallor, failing strength, 
and breathlessness on exertion. 

One _ week before admission she was suddenly seized with sharp, 
intermittent lower abdominal pains unassociated with either bleeding 
or vomiting. An ambulance was summoned. The interne prescribed 
a sedative for what he diagnosed as a gastrointestinal upset, advised her 
to remain in bed, and referred her to the prenatal clinic. The severity 
of the pains diminished in character and degree, and finally subsided 
two days later. Although she remained in bed for the rest of the week, 
she became aware of an increasing pallor and found herself so weak 
that she could barely lift her head from the pillow. Becoming greatly 
alarmed at her progressively^ failing strength, she recalled the ambulance 
and was admitted to the hospital. 

A review of her past obstetric history revealed two normal full-term 
pregnancies (1932 and 1933) ; two abortions induced by emmenagogues 
(1935 and 1936) ; and another full-term pregnancy in 1939. Her second 
pregnancy was associated with mild hypertension and ankle edema. 
Her past medical and surgical history was irrelevant. 

On examination the patient answered questions coherently; she was 
comfortable, but her appearance ivas waxy; she resembled one who 
had sustained the loss of a large amount of blood; her lips and con- 
junctival mucous membranes were Avhite, her eyes Avere glassy and sunk 
deeply in their sockets ; the skin urns moist but not cold, and there Avas a 
fetid odor to her breath. The pulse Avas rapid, 120, regular and of 
good quality; respiration 22; blood pressure 130/80; oral temperature 
98.6° P. Tavo small I’etinal hemorrhages Avere discernible close to the 
outer border of the left disc. There Avas no evidence of glossitis. The 
heart sounds Avere of good quality and the lungs Avere clear. The 
abdomen Aims soft and not tender. A small ecchymotic area Avas seen 
in the hypogastrium. The liver and spleen Avere not palpable. The 
uterus Avas enlarged to the size of a full-term gestation, Avas soft, and 
presented no point of tenderness. The fetal parts were easily palpable 
and disappeared during a Braxton Hicks contraction. The vertex pre- 
sented in the left occipitoanterior position and Avas unengaged. The 
fetal heart sounds Avere good. Eeetal examination revealed an uneffaced 
soft ceiwix. There Avas no evidence of external bleeding. Slight pitting 
pretibial edema Avas present. The knee jerk and ankle jerk refiexes Avere 
normal. 

Laboratory data on admission revealed : Hg, IS per cent ; red blood 
count, 850,000; Avhite blood count, 5,500; hematocrit, 12 per cent; total 
serum protein, 4.9 (Kagan). A catheterized specimen of urine Avas 
clear yelloAv; specific gravity Avas 1.016, and contained 4-plus albumin 
and numerous coarsely and finely granular casts. Tests for sugar and 
acetone Avere negatiA^e. 

Obstetric emergencies such as ablatio placentae, placenta prcAua, or 
riqitured uterus Avere considered and excluded by the quality of the 
pulse, the normal blood pressui*e, the absence of any abdominal signs or 
external bleeding, the softness of the uterus and the Auability of the fetus. 

The most pressing need for the patient at the moment Avas the immedi- 
ate administration of blood. Foui'teen liundred cubic centimeters of 
citrated blood Avere giA'eii AAdthin a period of fourteen hours. One hour 
liefore completion of the transfusion, blood specimens Avere taken by 
Dr. B. S. Kahn, hematologist. His report foUoAA's: “Hg, 33 per cent 
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(5.2 gr.) ; red blood count, 2,100,000 ; wliite blood count, 4,200 ; hemato- 
crit, 18 per cent; reticulocjdes, 0.2 per cent; color index, 0.8; volume 
index, 0.99 ; neutrophilic poljTnorphonuclears, 58 per cent ; Ijnnphocytes, 
40 per cent ; monocytes, 2 per cent. The red cells show many oval macro- 
cytes, moderate anisoejdosis and poildloc 3 dosis, occasional polyehromasia. 
It must be noted that the indices are not a reliable index of the tj’pje 
of anemia, as the blood examined was withdrawn during transfusion 
after 1,300 e.e. had entered her circulation. The smear is characteristic 
of that found in hj’-perchromie maerocjdie anemia. The number of 
oval macrocjdes, the degree of poikiloejdosis, and the presence of manj’’ 
hyperlobed potymorphs are significant of an erjdhrocyte maturating 
factor deficiencjL ” 

At the termination of the transfusion her condition was greatlj'' im- 
proved; temperature, 99.4° F. ; pulse, 90; and respiration, 20. The 
lilood pressure rose to 140/100, and the patient developed a moderate 
edema of the face and ankles. Fiftj'- cubic centimeters of a 50 per cent 
glucose solution were given intravenous^ to promote diuresis. 

The patient was questioned further to determine the etiologic factors 
responsible for the marked anemia. It was then elicited that she had 
had severe nausea associated with occasional vomiting, beginning in 
the second month of gestation. Her distress was onlj^ alleviated bj’’ 
abstaining from her usual diet and partaking of small quantities of 
cereal, vegetables, and milk. During the last two months she sub- 
sisted entirelj^ on two glasses of milk and water dailjL The total weight 
gain during her entire pregnancj'' was three pounds. From the onset of 
her pregnancy she observed ever increasing lassitude, weakness, and 
dyspnea in the performance of her daity household duties. At no time 
bad there been anj”- hematemesis, melena, or hemorrhages from any other 
orifices; nor did the patient complain of headache, sweats, or chills. 
No drugs had been taken. 

From the facts thus far established, a diagnosis of a severe grade of 
macrocytic anemia was made. It was necessary to determine whether 
or not the anemia was of the pernicious tj^pe. According^, a gastric 
analysis and a sternal tap were performed. The gastric analj’^sis re- 
vealed normal amounts of combined and free h.vdrochloric acid curves. 
The sternal puncture was reported bj’’ Dr. B. S. Kahn as follows: 
“Myelocjdes, 11.4 per cent; immature pobiTnorphonuelears, 48.6 per 
cent; mature pol.vmorphonuclears, 9.2 per cent; megaloblasts, 12.4 per 
cent; exythroblasts, 5.8 per cent; normoblasts, 12.6 per cent. Myelogram 
is tvpical of that seen in eiythroeyte maturating factor deficiencj^ ane- 
niia. It confirms the diagnosis of macrocjdic anemia of pregnancjL” 
It could now be definitelj' stated that the anemia was of dietaiy origin. 

On Sept. 9, 1941, twentj'-four hours after admission, the patient 
was placed on a high caloric litamin B diet and given 15 units of paren- 
teral liver extract dailjL Under this treatment she showed steady im- 
provement. She gained in strength, became more alert, color appeared 
in her cheeks and lips, her appetite increased, and the edema disap- 
peared. 

Additional laboratoiy studies within the next few davs were as fol- 
lows : 

Urine: sp. gr. I.OIG, trace of albumin, few granular and bvaline ca.cts 
Urine concentnition was poor, sp. gr. l.OOS, 1.012, 1.010 
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Blood urea clearance: 22.8 ml. of blood cleared in one minute^ 41.3 per cent of 
normal 

Wassermann ; negative 

Blood chemistry: blood sugar 85 mg. per 100 c.c. 

urea nitrogen 12 mg. per 100 c.c. 
uric acid 7.2 mg. per 100 c.c. 

Stool examination: negative for blood and Dihothyrocephalus latum 
Blood count: (9/12/41) Hg 45 per cent, red blood count 2.2 million, white blood 
count 9,400 

Eeticulocyte count showed an excellent response to the specific therapy: 


9/11/41 

0.1% 

9/12/41 

0.1% 

9/13/41 

1.0% 

9/15/41 

9.0% 

9/16/41 

25.0% 


On September 17, nine days after admission, at 5 :30 a.m., she ivas 
abruptly awakened by a severe chill lasting fifteen minutes, associated 
with headache, malaise, vomiting, marked pain in the right loin, and 
a temperature of 104° P. Within the next twelve hours she had two 
more severe chills and with the last, her temperature rose to 107.6° F. 
There was exquisite tenderness in the right costovertebral angle. A 
catheterized specimen of the urine showed acid reaction, sp. gr. 1.014, 
negative for sugar and acetone, 1+ albumin, with moderate number of 
white blood cells and occasional red blood cells. A blood culture taken 
at the height of this chill was later reported negative. A diagnosis 
was made of acute pyelonephritis complicating pregnancy. 

Because of this acute episode, a Watson induction was started the 
following morning. Two milligrams of vitamin IC were given as a 
prophylaxis for hemorrhage. Labor began after 3 minims of pituitrin. 
After four and one-half hours of strong active pains, a four-pound 
fourteen-ounce, normal-living male child Avas born spontaneously. The 
placenta and membranes were expressed intact. The uterus remained 
firm. The total blood loss AAms approximately 100 c.c. 

Immediately after delivery the temperature of the mother Avas 101.6° 
F., pulse 122, respiration 26, blood pressure 140/90. A blood count 
taken one-half hour post partum indicated Hg 52 per cent (8 Gm.) ; 
red blood count, 2.4 million; A\diite blood count, 10,200; hematocrit, 25 
(Wintrobe) ; color index, 1.1 ; and A^olume index, 1.14. 

For the first five post-partum days, her temperature fluctuated be- 
tAA’een 101° and 103° F. She Avas fairly comfortable and had no com- 
plaints. Albumin and a moderate number of pus cells could still he 
found in the urine. Hexamine and sodium acid phosphate Avei’e re- 
sorted to for urinaiy antisepsis. The sulfonamide drugs AA^ere not used 
for fear of depressing hematopoiesis. With the persistence of tlie 
temperature and recurrence of chills, the hexamine Avas discontinued 
and sulfathiazole substituted. At about the same time ureteral cathetei’- 
ization and retrograde pyelography AA'cre done. There Avas no apparent 
obstruction in either ureter. Indigo carmine appeared from both 
ureteral orifices in five minutes. The urine from the right kidney re- 
vealed 40 pus cells per high poAver field. The left side AA’as normal. 
Cultures from both sides AA’ere positive for B. coli. 
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The report of the retrograde pyelogram read: '‘A moderate dilata- 
tion and distention of the right kidney pelvis in the upper half of the 
right ureter. There appeared to be a fixed point of narrowing in the 
upper third of the right ureter, which may have represented the cross- 
ing of a vessel at this point. The left kidney pelvis, calyces, and ureter 
appeared to be normal. ’ ’ 

Within twenty-four hours after the cystoscopy and use of sulfa- 
thiazole, the temperature dropped to 97° P. and remained normal. 
Sulfathiazole had no effect on the blood picture and was discontinued 
after five days because of the normal temperature. 

The patient’s appetite improved, she gained in strength and was com- 
pletely relieved of all her symptoms. She was allowed out of bed on 
the seventeenth post-partum day and discharged three days later, at 
which time her blood count showed; Hg, 9.7 Gm. (62 per cent); red 
Wood cells, 3.1 million; hematocrit, 35 per cent; color index, 1.0; volume 
index, 1.2. The smear still showed moderate macroeytosis. Anisocy- 
tosis less marked. Very few poikiloeytes present. 

A blood count of the baby taken on the first neonatal day revealed 
hemoglobin, 22 Gm. ; red blood count, 5.4 million; white blood count 
14,000. “The smear shows normal red blood cells. No abnormal white 
cells seen.” The baby weighed 6 pounds at the time of the mother’s 
discharge. This was a net gain of 1 pound 2 ounces in three weeks. 

DISCUSSION 

Macrocytic hyperchromic anemia is produced by a deficiency of the 
erythrocyte maturating factor that is usually formed in the stomach. 
This hematopoietic principle results from an interaction between an 
intrinsic factor present in the stomach and an extrinsic factor present 
in the protein of the diet. 

Two facts prove that the above ease was one of a nutritional deficienc.y 
anemia, namely, the deficient diet, and the reticulocyte response to the 
specific liver therapy. On admission it was postulated by the medical 
consultant that the clinical picture was the result of a pre-existent 
chronic nephritis, in view of the history of hypertension and edema in 
a previous pregnancy, and albuminuria and easts in the current preg- 
nancy. However, it is well known that renal decompensation will re- 
sult from the poor nutrition of the kidney cells by the markedly anemic 
blood, where the hemoglobin content is 30 per cent or less. The function 
of the kidney tubules depends on a high oxygen concentration in the 
blood, and where there is a deficiency, as in severe anemia, degenerative 
changes in the renal epithelium result with the appearance of albu- 
minuria and easts. 

i^Iacroeytic anemia of pregnancy is hematologically identical with 
Addisonian anemia, but unlike the latter, almost always shows free 
hydrochloric acid in the gastric secretion and will often clear up spon- 
taneously after delivery. 

In mild cases of macrocytic hyperchromic anemia, specific liver 
therapy and a high vitamin B diet are sufficient, but in the more severe 
cases a blood transfusion is indicated because of tlie exiseneies of 
labor. 

SU5I5LVRV 

1. A case of a severe grade of macrocytic liyperchromic anemia in- 
duced by pregnancy is presented. 
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2. It was recognized and successfully treated Avitli blood transfusion 
and parenteral liver therapy. 

3. A living male child was delivered spontaneously. 

4. A blood count of the child revealed no abnormalities. 

We are indebted to Dr. Harry Aranow, Director of Obstetrics, for tlie privilege 
of reporting this case. 
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USE OF MERCUROCHROME TO AVOID POSTOPERATIVE 

catheterizations' 

C. Gordon Johnson, M.D., F.A.C.S., New Orleans, La. 

(From the Department of Gynecology, Tulane University, New Orleans Charity 

Hospital) 

T he prevention or reduction of postoperative catheterizations in a 
large, active gynecologic service has always been a problem of con- 
siderable importance. This is especially true in a charity hospital 
wliere prolongation of stay due to bladder or kidney infections, results in 
a greater cost and a decided decrease in the turnover of patients. 

On the Tulane gAuiecologic service at the New Orleans Charity Hospi- 
tal, this problem has persisted and Ave liaA’^e attempted to combat it b}^ 
the usual means, such as retention catheters, or routine catheterization 
after voiding until the residual urine is less than one ounce. The use 
of urinaiy antiseptics preoperativelj^ has also lieen tried. None of these 
measures have resulted in anj^ material decrease in the number of post- 
operative bladder and kidnej^ infections. 

In the earl}^ part of 1940, I began the use of mercuroclirome in- 
stillation into the urinaiy bladder as described Iw Woodruff and 
Te Linde. The technique Avas as folloAA^s: Instillation of one ounce of 
0.5 per cent aqueous solution of mercuroclirome into the urinaiy bladder 
as soon as the operatiA’e procedure is completed and before the patient 
is removed from the operating room. 

A total of 114 patients, upon AA-liom various g 3 'necologic operative 
procedures had been carried out, AA’ere managed in this manner, and, 
as is shoAA-n in Table I, 93 (81 per cent) did not require catheterization. 
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'I’liere were 23 (19 per cent) who did require catheterization, and of this 
number, there were 11 who were eatheterized only once, following in- 
stillation of mercnrochrome. Many of the patients had a desire to void 
shortly after reacting from the anesthetic, and quite a few did void at 
this time. A^ery few of these required catheterizations at a later time. 
Inhalation anesthesia was used in all but one case. 

Table I. RUsult.s in Treated Cases 

Total number of cases 114 

Total number of voiding 93 (81%) 

Total number eatheterized 23 (19%) 


In a control series of 97 patients handled by the autlior at the same 
liospital, there were 45 (47 per cent) who voided normally, while 52 
(53 per cent) required catheterization. Tlie routine postoperative 
care in this series was catheterization every eight to ten hours when 
necessary (Table II). These results compare well with those reported 
by "Woodruff and Te Linde and are, as they stated, higher from the 
standpoint of numlier requiring catheterization than in many other 
scries that have been imported in the litei’ature. 

Table II. Results ix Untreated Cases 

Total number of cases 97 

Total number of voiding 45 (47%) 

' Total num ber eatheterized 52 (53%) 

In general, it is well established that catheterization is more fre- 
quently necessary when extensive operative work is done about the 
region of the urinary bladder. AVith that in mind we have grouped 
them according to the operation performed, so as to determine the value 
of mercnrochrome instillation in those having surgeiy about the bladder. 

Among the treated patients, there Avere 28 on Avhom a laparotomy 
only had been performed, and of tliese there Avere 23 (82 per cent) that 
A'oided normally; 5 required catlieterization. Of the 12 total liysteree- 
tomics in this series, only 3 had to be catlietcrized. The various op- 
cratiA’e procedures arc shoAATi in Table III. 

Table III. Operations in Tre.ated Laparotomies 

Total abdominal hysterectomy 12 cases 

Supravaginal liysterectomy 1 ease 

Ute rine suspen.^ions and appendectomies 15 cases 

In the control series there Avere 30 laparotomies; 22 (73 per cent) 
voided normally, Avliile tlie remaining 8 Avere eatheterized one or more 
tunes. Table lA' shoAvs the type of operation in these cases. 

The amount of urine A'oided and the time interval betAvecn o])eration 
nnd A'oiding is of considerable interest. In the 23 treated patients avIio 
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Table IV. Operations in Untreated Laparotomies 


Total abdominal hysterectomy 12 cases 

Supravaginal hysterectomy 4 cases 

Uterine suspensions and appendectomies 14 cases 


voided, the average amount was 162 e.c., and the average time post- 
operatively of the first voiding ivas five hours and twenty minutes. 
For the untreated cases, of the 22 that voided normally, the average 
amount was 168 e.c., and the average time for first voiding was eight 
hours. These results confirm the findings of Woodruff and Te Linde and 
show that by means of this simple procedure the treated patients in 
five and one-half hours voided as much as did the controls in eight hours. 

There were 39 patients in the treated series who had both a vaginal 
plastic and a laparotomy, and of these there were 34 (87 per cent) who 
voided spontaneously (17 had had a total abdominal hysterectomy). 
In the controls there were 23 eases, 11 (47 per cent) of whom voided. 
This series although smaller in number does indicate the efficacy of this 
procedure. These figures and the type of operation are shown in 
Tables V and VI. 

Table V. Operations in Treated Vaginal Plastics and Laparotomies 

Vaginal plastic and total abdominal hysterectomy 17 
Vaginal plastic and abdominal uterine suspension 18 
Vaginal plastic and sa lpingectomy 4 

Table VI. Operations in Untreated Vaginal Plastics and Laparotomies 

Vaginal plastic and total hysterectomy 9 

Vaginal plastic and abdominal uterine suspension 7 

Vaginal plastic and salpingectomy 7 

The average amount of urine voided by the patients who were treated 
and had a vaginal plastic and laparotomy was 167 c.c., and in the un- 
treated ones was 148 c.c. The average time of voiding in the treated 
patients ivas five hours and twenty minutes, while in the untreated ones 
it Avas ten hours. These figures show again that in the treated patients 
the bladder was more completely emptied in a considerably shorter time, 
thus preventing the occurrence of stasis and the resulting bladder in- 
fection that so commonly follows. 

There ivas a total of 47 treated patients on whom imrious types of 
vaginal plastics ivere done, and 36 (76 per cent) voided folloiving 
surgery and 11 (24 per cent) required one or more catheterizations. 
Of the 36 that I’oided, there were 24 on ivhom extensive ivork ivas done 
about the urinary bladder, most of them haiung a vaginal hysterectomy. 
Among the controls, of 44 cases there ivere 17 (40 per cent) that voided, 
while 27 (60 per cent) required one or more catheterizations. These 
figures do show that this procedure is of value where extensive vaginal 
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plastics are done. The type of operation performed is shown in detail 
in Tables VII and VIII. 

Table VII. Operations in Treated Vaginal Plastics 


Vaginal hysterectomy and anterior and posterior colporrhaphy 16 


Manchester operation 7 

Anterior colporrhaphy and urethroplasty 10 

Cervical operations 9 

Dilatation and curettage o 


Table VIII. Operations in Untreated Vaginal Plastics 


Vaginal hj'sterectomy and anterior and posterior colporrhaphy 20 


Manchester operation 7 

Anterior colporrhaphy and urethroplasty 12 

Cervical operations 7 

Dilatation and curettage 1 


The average amount voided by the treated patients having a vaginal 
plastic was 186 c.c. which is more than that voided by those having 
a laparotomy. In the untreated ones, the average amount was only 
TO c.c. or two and one-half times less than in the treated ones. The 
average time of voiding in the treated patients was six hours and forty 
minutes while in the controls it was seven hours. 

There were three complications among the 114 treated patients. The 
most serious one was that of pelvic peritonitis which followed the re- 
moval of a cervical stump. After a rather stormy course the patient 
made a complete recovery. The second complication was one of gross 
hematuria that occurred on the second postoperative day in a patient 
that had a Manchester operation and perineorrhaphy. This condition 
was treated by means of bladder irrigations, using boric acid solution, 
and was completely cured after two days. The third was that of cystitis 
in a patient on whom a Le Port colpocleisis had been done. This con- 
dition developed on the third postoperative day, and it is interesting to 
note that she had voided 100 c.c. shortly after surgery, but was catheter- 
ized on the third postoperative day after voiding and was found to have 
150 c.c. of residual urine present. The presence of this i-esidual urine 
undoubtedly contributed to the development of her infection. A com- 
plete recovery was made folloAving bladder irrigations and urinary 
antiseptics. 

In the untreated patients tliere were 15 who developed clinical cystitis 
from among the 97 who were operated upon. Every one of these were 
eatheterized postoperatively. In 9 instances, the patients had had an 
extensive vaginal plastic and in 6 a vaginal jilastic and a laparotomy. 
l’.'‘elitis did not develop in any of these patients. Tliese figures seem 
to indicate that bladder infections occur less frequently in the treated 
group. 
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Pig. 5. — Al-7700. A 12.5-clay human ovum embedded in twenty-six-day 
endometrium. This specimen is less deeply implanted than the 9.5, 11.5,- 
day stages. The overlying endometrium is either very deficient or necrotic, .ii 
trophoblastic lacunae, constituting the future intervillous space of the placenta, a 
more prominent and contain more maternal blood than in the younger ova. ^ 
primordia of chorionic villi are seen in the four masses of proiiferating cytotrop 
blast located at “3,” "4,” "6,’' and "8 o’clock” respectively. The embryo is essentm y 
the same as in the twelve-day specimen. Early decidual reaction about the g 

slightly more prominent than in the 11.5-day specimen. Vascular response lo 
ovum is marked in the surrounding endometrium and appears in the form or i^ b ■ 
dilated, thin-walled sinusoids. Endometrial glands are of actively secretory yv 
Hematoxylin and eosin. XlOO. 

Ova Mu-8020 and Si-7699 (Figs. 1 and 3) are more nearly eomparaWe. 
The former is three to four days younger than the latter, and 
responding endometrium is in a phase dated three days earlier. r>o 
these ova started embedment on a similar phase of endometrial develop- 
ment. 

Not onljr may the endometrium vary at the time of nidation, hut, as 
has _ already been stated, the coneeptuses may vary in age ^ 

minimum of five days to a maximum of perhaps even eight days at t le 
time they start to invade the endometrium. 
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the histologic relationship of endometrium to trophohlast, nidation must 
have been started at least three days before; i.e., between the sixth and 
seventh postovnlatory days, or between the twentieth and twenty-first 
days of a twenty-seven-day cycle. Study of these two conceptuses indi- 
cates that contact with the endometrium may be established as early as 
the fifth or sixth postovulatory day. 

If we consider one of the older ova, Al-7700 (Fig. 5), which is re- 
garded as being twelve to thirteen days old, we see it is still not com- 
pletely covered, but the advanced relationship between the trophohlast 



'l'~~ne-7950. A twelve-day human ovum embedded in twenty-three-day so- 
cretory endometrium. The latter is at its peak of physiologic edema. The defect in the 
surface of the endometrium has not yet been completely repaired. The structure of 
uie ovum is essentially the same as that of Si-7699 (Pig. 3), except tliat the lacunar 
within the syncytiotrophoblast is more prominent. The exocoelomic cavity is 
a little larger and the embryo is located in the more usual position; i.e.. directly at 
tne embryonic pole instead of to one side, as in the former specimen. Hematoxylin 
and eosin. xlOO 


and the endometrium, as well as between the lacunae and the maternal 
vessels, indicates an attachment of more than three days, perhaps as 
wany as five days. Thus nidation in this case might have occurred as 
late as the eighth day after ovulation; i.e., on the twenty-second day of 
a twenty-seven-day cjEle. 

Comparison of the estimated duration of embedment with the degree 
of endometrial development at the time of operation leads us to think 
either that nidation may occur on an endometrium exhibiting a vari- 
able degi-ee of what has long been called “progestational” or “func- 
tional” activity, or else that the degree of ovular development may 
vary co nsiderably’- at the moment nidation is started.® For example, 

b’unTmion.i'' more likely bas already been suggested in a previou.s com- 
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per cent approaclies accuracy, -we must assume that additions to our 
collection will contain a smaller pro])ortion of abnormal embryos, or that 
subsequent growth in those wliich appear abnormal would re-establish 
normal structure. 

.SUMjMARY" 

1. Seven very young normal human eonceptuses and five abnormal 
ones have been recovered from twelve of 60 excised uteri. One of the 
normal specimens, Mu-8020, estimated to be seven to eight days old 
(mean; 7.5) is, as far as we know, the youngest human embryo yet 
reported. The others range in age up to sixteen to seventeen days 
(mean: 16.5). By comparison of the age of the embryo with the asso- 
ciated endometrial histology, it is apparent that ovulation in two well- 
controlled eases occurred about fourteen (fifteen to thirteen) days 
before the anticipated dates of menstruation. 

2. From a consideration of three ova estimated to be 7.5, 9.5, and 
12.5 days old (mean values), we learn that nidation takes place at a 
variable age of the embryo, perhaps from the fifth to the eighth day of 
age, and on an endometrium which may vary in phase from the nine- 
teenth to the twenty -second day of a twenty -seven-day cycle (catamenia 
on the twenty-eighth day). 

3. The seven normal eonceptuses were found on the posterior wall of 
the uterus, and the five abnormal ones on the anterior wall, probably 
a correlation which will not hold wlicn more specimens are collected. 
The locus of nidation is not affected by the side on wiiich the egg enters 
the uterus. 

4. Five (42 per cent) of our twelve young embryos are so pathologic 
as to indicate probable early abortion. This figure (42 per cent) is of 
course higher than the percentage of abortions among diagnosed preg- 
nancies. It is conceivable that more cases will show a lower proportion 
of defective ova. It seems likely from these findings, however, that 
either many pregnancies aliort before recognition, during apparent nor- 
mal menstruation, or that cytologic improvement takes place in some 
formerly abnormal eonceptuses. 
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The earliest likely attachment we have seen takes place when the 
endometrium is in the primary edematous stage with beginning glandu- 
lar secretion (Mu-8020). The latest nidation of which we have evi- 
dence, in the three cases cited, apparently occurred only one to three 
days later (Al-7700). During this phase there is still much edema, 
but, toward the end of it, also s-welling of the stroma cells around the 
hypertrophied spiral arterioles and just beneath the binding epithelium. 
In other words, nidation seems to take place on endometrium which is 
from nine to six days shy of a complete menstrual predeeidua; i.e., be- 
tween days nineteen and twenty-two of a twenty-seven-day cycle. 


Table II. Location op Implantation Sites of Normal and Abnormal Embryos 


CASE 

MEAN 

ESTIMATED 
AGE OF 
OVUM 

(days) 

OVARY 
CONTAIN- 
ING ACTIVE 

CORPUS 

LUTEUM 

LOCATION OF IMPLANTATION SITE 

CONDITION 

OF OVUM 

LATERAL 

PLACEMENT 

ANTERIOR OR 
POSTERIOR 
WALL 

Mu— 8020 

7.5 

Eight 

Nearer left 

Posterior , 

Normal 

Wi— 8004 

9.5 

Eifflit 

Right cornu 

Posterior 

Normal 

Si— 7699 

11.5 

Left 

Equidistant 

Posterior 

Normal 

Re— 7950 

12.0 

Eight 

Nearer right 

Posterior 

Normal 

Al— 7700 

12.5 

Right 

Left 

Posterior 

Normal 

Ru— 7801 

13.5 

Right 

Nearer right 

Posterior 

Normal 

Bu— 7802 

16.5 

Right 

Left 

Posterior 

Normal 

Er— 7850 

11.57 

Left 

Nearer right 

Anterior 

Abnormal 

Sm— 8000 

11.5? 

Left 

Left 

Anterior 

Abnormal 

Tr— 7770 

11.5? 

Right 

Right 

Anterior 

Abnormal 

Br— 7800 

13.0? 

Right 

1 Right 

Anterior 

Abnormal 

Be— 7771 

* 

Left 

— 

Anterior 

Abnormal 


‘This specimen could not be dated due to the absence of the embryo. 


3. THE LOCATION OP EMBEDMENT 

Table II shows the location of the implantation sites in the several 
uteri, and, for comparison, the respective ovaries containing the active 
tyi'pora lutea. Surprisingly, all the normal conceptuses were found 
implanted on the posterior wall of the uterus, whereas all those consid- 
ered abnormal were located on the anterior wall. This may be a spuri- 
ous relationship, but it is interesting, at least for the time being. There 
seems to be no correlation between lateral placement and the ovaiy of 
origin. Apparently, as in the monkey, the free blastocyst is passivelj’" 
ttioved about in the uterine cavity until it is able to attach itself. The 
duration of its stay in the uterus, and hence the age at which it enters, 
cannot be stated conclusivety until after the recovery of free blastocysts, 
a difficult accomplishment. 

4. THE FREQUENCY OF ABXORJIAL OVA 

Four of our twelve specimens are judged to have defective auxiliary 
structures; a fifth ovum, Be-7771, is certainly abnormal for it lacks 
the embryo. Hertig and Edmonds*® have already demonstrated that the 
•absence of all or most of the embiyo is the commonest single finding 
ui completed spontaneous abortions. 

Five (42 per cent), then, of the 12 embiyos are considered abnormal, 
thus giving evidence of inevitable abortion. If 42 per cent of preg- 
uaneies are aborted, many must be lost before the diagnosis of preg- 
uancy is made, for it is computed that only about 8 per cent of diag- 
nosed pregnancies are spontaneously aborted.” If this figure of S 

















THE EFFECT OP PROGESTERONE IN ADOLESCENT GIRLS 
AND YOUNG WOMEN WITH FUNCTIONAL 
UIT^RINE BLEEDING 


WiLLAKD M. Allkx, M.D., St. Louis, Mo., akd 
GuonoE P. Hecicku, jM.D., Rochester, N. Y. 

(From the Departments of Ohstetrics and Gynecology, Washington University School 
of Medicine, and University of Rochester, School of Medicine and Dentistry) 

T he exact etiology of abuornial bleeding from the ntcrus, excluding 
that due to neoplasms, continues to be obscure. The increased 
knowledge of the reproductive cj’-ele and our appreciation of the vari- 
ous means by which uterine bleeding can be produced experimentally 
in those mammals that menstrual c, make it quite obvious that previ- 
ous explanations, such as hjqjci-esti-inism, failure of ovulation, and 
ovarian deficiency do not fully explain all types of excessive and 
prolonged bleeding. Even the terms mcnorrliagia and metrorrhagia 
have lost their supposed differential significance because of the in- 
sistence of some gynecologists that bleeding due to breakdown of a 
nonprogestational endometrium is not menstruation. Failure of ovu- 
lation may, of course, result in hyperestrinism but the disturbances 
which result may be due to a deficiency of progesterone rather than 
to kyperestrinism. Tlie onl}^ salient point seems to be that whenever, 
the ovary is unable for any reason Avhatever to undei-go periodically 
a cycle manifested by growth and rupture of a follicle, Avlth formation 
of a normal coi’inis luteum, folloAved by normal involution of that 
corpus luteum, abnormal bleeding may occur. This, however, does 
not mean that abnormal bleeding always occurs wlienever the ovary 
is unable to undergo an ovulatoi’y cycle. Many fairly regular periods 
doubtless occur during adolescence, lactation, and the climacteric m 
the absence of ovulation without the appearance of excessive or pro- 
longed bleeding. In fact, estrogen-deprivation of proper magnitude 
practically always results in menstruation. The complicating factor 
is progesterone. Progesterone-deprivation of proper magnitude also 
results in menstruation, and furthermore, eAmn small amounts given 
for only a few days may result in progesterone-deprhmtion bleeding 
regardless of whether the endometrium shows progestational changes 
or not. 

If it be true that prolonged and excessiAm bleeding, occurring espe 
eially in adolescent girls and young Avomen, is a.ssociated Avith failure 
of oAuilation, one might expect beneficial results from the use of pro 

*Read, by invitation, at the Sixty-Seventh Annual Meeting of the American Gjme 
cological Society, .Sky top Lodge, Pa., June 15 to 17, 1942, 
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DISCUSSION 

DE. WILLIAM E. STUDDIFOED, New York, N. Y. — The results which have 
been reported have heen reached by a correlation of clinical facts with liistologic 
study. This has resulted in the full utilization of a veiy limited supply of material. 
Such material might be more rapidly gathered if organized search for such speci- 
mens, under the direction of Dr. Eock, was carried out in institutions similar to 
the Free Hospital for Women in Brookline. While considered at Bellevue Hospital, 
the idea was abandoned because of the lack of opportunitj' for the prolonged study 
of the patient while on a preoperative waiting list. Without the accumulation of 
the necessary clinical facts, the mere collection of the specimens would not be of 
any great value. 

A more rapid accumulation of such early embryos might serve to reinforce or 
modify certain of the observations made on the basis of the present series. The 
estimation of the probable time of ovulation coincides fairly closely ndth the 
present clinical beliefs. Might not study of augmented material reveal occasional 
wider variations in this time? The question of duration of the functional capacity 
of spermatozoa in humans can only be answered in further studies. Certain ex- 
perimental studies in animals suggest that their function shows a sharp decrease 
after twenty-four hours. 

Most remarkable is the occurrence of 42 per cent abnormal embryos, apparently 
doomed to abortion, a figure much higher than the accepted abortion rate. With 
the accumulation of a larger series, is it not probable that this percentage will 
decrease? No more understandable is the preference of the abnormal ovum for 
the anterior wall of the uterus. Here it would seem certain that a larger series 
would prove such a conclusion to be in error. 
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slioi-t line just above the indicated ainonnt. All anioiints over 100 mg. 
represent anhydrohydroxy proge.slerone given orally, and all amounts 
under 100 mg. represent progesterone given intranniseularly. When 
the indicated amount was between 20 and 40 mg., the daily amount was 
5 mg., and when the total amount was more than 40 mg. and less than 
100 mg., the daily dose was 10 mg. In the few instances in Avhieh less 
than 20 mg. were given, the daily dose was usually 2.0 mg. 

Prom an inspection of the charts, it is evident that in many instances 
essentially normal menstrual periods occurred for several months after 
a single course of injections. In other cases the bleeding ceased either 
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Fig:. 1. 

Pigs. 1 to 5. — Detailed chronologic record of the periods of bleeding and the therapj 

utilized. 


during the injections or within a few days after the injections, but 
prolonged bleeding recurred again witbin a few weeks. In still other 
eases the bleeding was interrupted only to be followed by amenorrhea 
for many weeks. When the larger doses of progesterone or of anhydro- 
hydroxy progesterone were given, there was usually an increase m 
bleeding, beginning about forty-eight hours after the discontinuation 
of the hormone and lasting for about five or six days. In most instances 
this progesterone-deprivation bleeding Avas not excessive, but occasion- 
ally the bleeding Avas considerably more than the subject ordinarily 
experienced during a menstrual period. 
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gesteroiie. If the bleeding be due to hj^perestrinism, progesterone 
should result in a decrease in the hyperestrinism, even though the 
amount of estrogen being produced remains unaltered. Also after a 
course of treatment with adequate amounts the endometrium should 
break down and be shed as during menstruation following an ovula- 
tory cycle. This by itself should be beneficial, since it should result 
in the destruction of a hyperplastic endometrium. Progesterone might 
also he expected to have an effect on the pituitary, perhaps decreasing 
the output of follicle-stimulating hormone. Follicle growth is ordi- 
narily relatively suppressed when corpus luteum activity is greatest, 
probably because of inhibition of the pituitary, and hence the admin- 
istration of progesterone might be expected to produce an effect on 
the pituitary similar to that brought about bj^ aetivitj' of the corpus 
Inteuin itself. With these thoughts in mind we have treated a group 
of patients with progesterone and anhj'^drohydroxy progesterone."' 

Progesterone has already been used by numerous investigators for 
the treatment of functional uterine bleeding, although the results 
have not been consistent (see Hamblen, 1942). Increased bleeding 
has been sometimes observed (Hamblen, 1936) whereas improvement 
has also been observed (Clauberg, 1932; Knab, 1933; Lauterwein, 
1940; Wenner, 1940; Wiesbaden, 1941; Wilson, 1936). 

The general plan of treatment was to withhold therapj^ until bleed- 
ing had been in progress for two weeks or more. Progesterone was 
then given daily by intramuscular injection for a period of four to 
eight days. In the earlier observations only 2 mg. were given daily 
hut, as the hormone became more readily available, the dose was in- 
creased to either 5 or 10 mg. daily. Anhydrohydroxy' progesterone 
(ethinyl testosterone, pregneninolone) has been given orally to several 
patients. The amount given has varied from 180 mg. to 600 mg., but 
in general the total dose was given over a period of from four to 
eight days. In those cases in which there Avas anemia, some form of iron, 
usually ferrous sulfate, Avas gwen. The basal metabolic rate Avas de- 
termined in the majority of the cases at some time during the period 
of observation. Desiccated thyroid, hoAvever, Avas not given initially 
to any of the patients until after the effect of progesterone had been 
observed. In some cases abnormal bleeding occurred Avhile thjwoid 
■^vas being given and in them the thyroid AA-as continued at the same 
level Avhile the effect of progesterone Avas being observed. 

The detailed menstrual records and the pertinent data concerning 
therapy are shoA\m in the charts. The duration of bleeding is sIioaaui 
by the broad black lines or squares. The height of the black liand does 
not accurately indicate the amount of bleeding, except that the nar- 
1‘OAver hands and smaller squares indicate bleeding de.scribed by the 
subject as being scant. The duration of medication is indicated by the 

. P^pesterone and anhvdrohydroxy progesterone used in this study were fur- 

-neq by The Schering^ Corporation, Bloomfield, X. J. 
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SUMMARY AND CONCLUSIONS 

One hundred and fourteen patients on Avhom various gynecologic 
operative procedures Avere performed received a bladder instillation of 1 
ounce of a 0.5 per cent aqueous solution of mercuroclirome, postop- 
eratively to avoid catheterization, and of these, 93 (81 per cent) 
voided spontaneously. In 97 untreated patients handled by the same 
surgeon, only 45 (47 per cent) voided normally. In the instance Avhere 
a laparotomy only Avas done, 82 per cent voided normally in the treated 
group, AAdiile in the controls there Avere only 73 per cent. The treated 
patients Avho had laparotomies voided as much urine in five and one- 
half hours as did the controls in eight hours; demonstrating that by 
the use of this simple aid the patient Avas able to more completely empty 
the bladder in a shorter time. 

Among the treated patients Avho had both a vaginal plastic and a 
laparotomy, 87 per cent voided, as compared Avith 47 per cent in the un- 
treated ones. They also voided more urine in five hours than did the 
controls in ten hours. 

For those having a vaginal plastic, 76 per cent voided among the 
treated group, Avhile among the controls only 40 per cent. Here again 
more urine Avas passed in the treated group and in a shorter time. 

Among the treated patients there Avere three complications, Avhile in 
the controls 15 patients had complications ; all being cystitis. 

This simple procedure has, in the author’s opinion, brought about 
a more comfortable convalescence Avith feAver complications and is noAV 
used routinely on his service. 
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Nodules in operative scars sometimes present interesting problems. Commonly, 
they are due to malignant implants or metastases or foreign bodies, such as suture 
material. In some cases, tuberculosis or endometriosis is found. In tlus com- 
munication the writers call attention to the importance of talcum powder as a 
causative factor not only of nodules in shin and subcutaneous tissue of abdominal 
incisions but also of tubercle-lihe lesions of the peritoneum. During the last year, 
the authors have observed several such instances. Small nodules, often tender to 
pressure or even painful, were discovered consisting of miliare granulomatous lesions 
resembling tubercles. They describe in detail four cases and offer several micro- 
photographs showing the liistopathologic pictures of foreign body giant cells contain- 
ing talc crystals. 

It seems obvious that gloves after being put on should be carefully washed in a 
hand basin. 


Hugo EnnEKFE.sT. 
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The data presented in the charts have been studied to ascertain, if 
possible, how much effect the progesterone has reallj’ had on the course 
of the disease in these patients. The duration of bleeding before therapy 
has been contrasted with the duration of bleeding after therapy. For 
this study five consecutive periods have been considered. The first 
period (days 1 to 30) is one of thirty days in which no therapy was 
given. In many instances the amount of bleeding in this period was 
negligible because of the frequent occurrence of amenorrhea prior to 
abnormal bleeding. The second period of thirty days (days 31 to 60) 
followed the first period and was terminated on the last day of therapy. 
These tAvo periods in reality cover the period of sixty days immediately 
preceding the last day of therapy, and any Ifieeding occurring during 
these periods represents bleeding unaltered by therapy, except as it 
may ha^m been infiueneed by the short period of therapy. The third 
period (days 61 to 70) is of only ten days. Since progesterone-depriva- 
tion frequently is folloived by a menstrual period, it seemed necessary 
to separate any bleeding which may have occui-red for this reason from 
bleeding which occurred subsequently. The fourth period (days 71 to 
100) covers the first thirtj'' days after the time when progesterone- 
deprivation bleeding should have been completed and the fifth and 
final period (days 101 to 130) covers the next thirty days. By group- 
ing the data in this manner it is possible to compare the duration of 
bleeding in tAvo consecutive periods of thirty days each before (and 
including) therapy AAdth the duration of bleeding in tAvo consecutive 
periods of thirty days each after the cessation of therapy, the periods 
before and after therapy being separated by a period of ten days in 
Avhieh bleeding may haA’’e occurred as a result of AvithdraAval of the 
hormone. 

The data have been further rearranged into three ai-oups. In the 
first group (Table I), the obseiwations are listed in Avhieh the men- 
^riial periods Avere essentially normal for four months or more after 


Table I. Summary of Obsera'atioxs ix AViiich Thei:apy Was Followed by 
Normal Mexses for Four or More Moxtiis 


SUBJECT 

BLEEDIXG DURIXG DAA'S 

NORMAL 

PERIODS 

MO-XTHS 

REUUR- 

REXCE 

1-30 

31-60 

PRO- 

GESTER- 

ONE* 

MG. 

61-70 

71-100 

101-130 

P.V. 

20 

30 

10 

0 

5 

5 

36 

No 

A. 0. 

6 

14 

8 

10 

5 

6 

8 

Ycp 


0 

22 

15 

6 


5 

6 



14 

10 

30 

9 


s 

6-^ i 


S.B. 

13 

30 

30 

0 i 

5 

5 

1" 1 



5 

28 

35 


6 

7 



A. F. 

15 

28 

30 


7 

8 

■9 

Ye? 

•T. A". 

0 

23 

250 


10 

7 

mm 


At. D. 

99. 

27 

180 



4 

' 6 


L.H. 

30 

30 

360 

■■ 

3 

0 

11 


K.B. 

S 

20 

10 

0 

0 


14 

Ye? 


5 

23 

20 

0 

6 


4 


N.B. 

30 

30 

35 

8 

1 


4 

Yp? 

H. D. 

9 

20 

20 

7 

5 


4 

Yp? 



23 

480 

8 

s 




Q^I. H. 


15 

67 

5 

7 

HBH 

■■ 


Avorajro 

12.4 1 

23.3 


5.0 1 

5.6 

6.6 ; 

i 



or anliydroliyOroxy prosrcstorono, lliorapy cmliim .sixil'-tli li iy (.■- 
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the use of progesterone. In the second group (Table II), the observa- 
tions are listed in Avhich there Ava.s a recurrence of abnornial bleeding 
in less than four months, and in the third group (Table III) are listed 
the observations in Avhich amenorrhea followed either immediately or 
after two or three menstrual periods. In addition to the eases given 
are eight observations in Avhich the follow-up has been for less than 
four months. In each of these untahulated cases thei-e Avas ce.ssation 
of bleeding hut the .subsefiuent course Avas either unknoAvn or the ther- 
apy had been too recent for adequate observation. 


Table II. Summaby oe Observatiox.s ik AVnirii TuERArv IVas Followed by 
EECURUEN-CE oe ABNOKArAL Bl.EEDlXO WiTJIIX FOITR i^tOXTlIS 


SUBJECT 

bleeding DURING PAA'S 

RECUR- 

RENCE 

AFTER 

WEEKS 

1-30 

31-00 

PRO- 

GE.STER- 

ONE* 

MG. 

Gl-70 

7.1-100 

1 

101-130 

A. 0. 

5 

20 

35 

0 

0 

24 

6 


21 

17 

8 

8 

13 

2 

4 

J. AL 

30 

27 

25 

5 

11 

22 

G 

P. K. 

20 

30 

30 

G 

4 

s 

8 , 


7 

18 

25 

8 

1 

19 

7 


0 

19 

20 

G 

7 

G 

10 


G 

24 

300 

5 

1 

19 

G 


14 

23 

20 

9 

0 

28 

6 

M. B. 

13 

20 

480 

5 

5 

1 10 

9 

M. M. 

30 

30 

30 


5 

19 

8 


19 

30 

25 

8 

0 

? 

8 

A. N. 

25 

21 

47 


2G 

23 

2 

N.B. 

5 

28 

25 

' 9 

0 

19 

6 


3 

25 

12 

4 

O 

Lt 

11 

12 


5 

IG 

15 

8 

2 

30 

4 

L. J. 

28 

31 

250 

10 

25 

30 

1 

Average . 

14.4 

23.7 


G.7 

5.4 

18.0 



‘Progesterone or anliydrohydroxy progesterone, therapy ending sixtieth day (fet! 
text). 


Table III. .Summary of Ob.sbrvation.s in AAniicii Therapy Was Folloayed by 

Amenorrhea 


BLEEDING DURING DAYS 


SUBJECT 

1-30 

31-60 

PRO- 

GESTER- 

ONE* 

MG. 

61-70 

71-100 

101-130 

B. A. 

16 

29 

30 

0 

6 

2 

A. F. 

12 

22 

30 

5 

0 

0 


10 

30 

25 

7 

0 

0 


7 

30 

260 

8 

0 

0 


0 

26 

200 

G 

0 

0 


0 

19 

240 

7 

0 

0 

A. E. 

13 

30 

35 

9 

0 

0 


19 

19 

75 

7 

1 

0 

J. V. 

16 

17 

20 

5 

10 

0 

K. F. 

16 

21 

60 

7 

9 

9 

J. C. 

8 

9 

40 

6 

0 

0 

L. J. 

25 

26 

600 

8 

0 

3 

M. V. 

30 

28 

30 

5 

0 

0 

N.B. 

0 

28 

30 

6 

5 

10 

Average 

12.3 

23.8 


6.1 

2.2 

1.7 



‘Progesterone or anliydrohydroxy progesterone, therapy 
text). 

t2 or 3 periods before amenorrhea began. 


ending sixtieth day 
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Observations in -whicli the amount of progesterone given was less 
than 8.0 mg. (S. B.) or in wliich progesterone was given when the 
patient Avas not bleeding (A. 0.; K. F.; J. C.) are not tabulated. Three 
observations Avith anhydrohydroxy progesterone are not tabulated. 
The doses used in one subject (P. K.), 120 mg. and 150 mg., are small 
and in both instances they Avere folloAved by larger doses so that the 
course immediately folloAving Avas complicated by added therapy. The 
other untabulated obseiwation (L. J.) Avas Avith 360 mg., but this Avas 
folloAi^ed soon by 600 mg. 

The general impression gained from this study is that in about one- 
third of the instances the menstrual periods remained essentially nor- 
mal for many months after a single course of progesterone or anhydro- 
liydroxy progesterone, Avhereas in another third of the instances there 
was a recurrence of abnormal bleeding in less than four months. In 
the remaining third the bleeding ceased but amenorrhea ensued. Hoav- 
ever, eAmn in those eases in Avhich there Avas a recurrence of bleeding 
Avithin thirty to sixty days there seems to have been a significant re- 
duction in the amount of bleeding taking place in the first thirty days 
of the folloAv-up period (days 71 to 100). 

The aAmrage duration of bleeding in the first period (days 1 to 30) 
Avas essentially constant for all three groups of cases, about thirteen 
days, and similarly the average duration for the second period (days 
31 to 60) Avas the same, about tAventy-three daj^s. These aAmrages 
serve as adequate eAudence that abnormal bleeding had been present 
for a considerable time before treatment Avas begun. The amount of 
bleeding Avhich occurred during the third period (days 61 to 70) Avas 
about the same for all groups, about six days. From this time on, hoAV- 
ever, the reactions of the various groups are somewhat different. There 
Avas little difference in the fourth pei’iod (days 71 to 100) betAveen 
those instances Avhen normal cycles folloAved for at least four months 
(Table I) and those instances in Avhich recurrence Avas to take place 
Avithin four months (Table II), the average duration in this period be- 
ing 5.6 and 5.1 days, respectively. There Avas no indication during the 
first month after therapy of Avhat the future behaA'ior Avas to be. In 
the instances in AA'hich amenorrhea folloAved therapy, the bleeding Avas 
considerably less, since many times the amenorrhea immediately fol- 
loAved the period of AvithdraAval bleeding. In the last period (days 101 
to 130), there is an eAmn more noticeable difference betAveen the groups. 
In those instances in Avhieh normal cycles persisted (Table I), the aAmr- 
age duration of bleeding Avas only 6.6 days, Avhereas in those instances 
in AA'hich recurrence had taken place (Table II) the aA'erage duration 
of bleeding Avas 17.1 days. This Avas almost as much as in the thirty- 
day period prior to and including treatment. 

There is one other point AAdiich should be noted. In A'irtually cA’ery 
mstance bleeding ceased (including AvithdraAval bleeding) Avithin ten 
days of the discontinuation of therapy. The subsequent course varied 
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to be sure but in all instances but one (A. M.) the pattern of bleeding 
was measurably and significantly altered. 

The effect of progesterone on the endometi-iuni itself has not been 
studied in this gi'oup of cases. iVIany of the subjects Avere adolescent 
girls, and it Avas thought inadA'isable to .subject them to the discomfort 
of biopsy of the endometrium. Diagno.stic curettage Avas done in only 
a fcAv cases, but in all of those in Avhich it Avas done, the endometrium 
shoAved Amrying degrees of hypei'plasia, 

DISCU.SSION 

The mechanism Avhereby pi'ogesterone altei’s the pattern of bleeding 
is not entirely clear. Thei'e is no difficulty, of course, in explaining 
the bleeding A\diich occurs folloAving the admini.stration of the hor- 
mone, for it is Avell e.stablished that 2 n‘oge.sterone-depriA'ation is ordi- 
narily folloAA'ed by in-eakdoAvn of the endometrium and bleeding (see 
Corner, 1939). This is tlie usual explanation foi' the course of cA^ents 
in the OAUilatory cycle. Furthermore, the endometinum does not neces- 
sarily have to bo in the late ])remenstrual phase for progesterone dep- 
riA'’ation to produce bleeding. The administintion of progesterone for 
only three or four days in the first half of the cycle may result in 
bleeding, even though the duration of injeetions is not long enough for 
the endometrium to sIioav progestational changes. Even in patients • 
Avith secondary amenorrhea, bleeding can be induced by the injection 
of progesterone for only a fcAV days (Zondek and Rozin, 1938). In the 
observations reported here, there Avas an increase in bleeding in many 
instances, beginning about forty-eight hours after cessation of therapy. 
These patients responded in an e.ssentially normal manner, therefore, 
to progesterone-depriAmtion. This breakdoAVui of the endometrium is 
undoubtedly just as effectiA^e as a curettage in so far as interruption 
of bleeding is concerned. In cA’^ery instance but one, there Avas com- 
plete interruption of bleeding for a time at least. 

The course of eAmnts, after the initial deprivation bleeding had oc- 
curred, is more intriguing. In those instances Avhere normal cycles 
occurred for many month.s, it is obAdous that the disturbance in ovarian 
activity, Avhieh is assumed to be responsible for the abnormal bleeding, 
Avas fundamentally changed. The change from abnormal bleeding to 
normal cycles Avas so abrupt that it seems unlikely that it Avas due to 
pure chance. It seems probable, also, that this change Avas brought 
about by a change in the actiAuty of the pituitary. Estrogens ai6 
known to affect the pituitary, although there is a difference of opimon 
eoneerniiig the effect; some experiments indicate inhibition and other 
experiments indicate stimulation. 

If it be assumed that estrogen inhibits the pituitary, the folloAVing 
explanation ivould appear logical. The OAmry is stimulated to a certain 
point, but inadequately for ovulation to occur. This results in 
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continuous production of estrogen which in turn may inhibit the pitu- 
itaiy so that the amount of gonadotropic hormone being elaborated is 
never quite adequate to induce ovulation. This results either in amen- 
orrhea or prolonged bleeding, conditions present in this type of patient. 
When progesterone is given, the estrogen is inhibited and consequently 
the pituitary is released from inhibition by the estrogen so that it may 
produce a quantity of gonadotropic hormone adequate to induce ovula- 
tion, in which event a normal ovulatory cycle ensues. 

Another explanation can be developed from the fact that follicular 
growth is relatively suppressed by the presence of functional corpora 
lutea. Mammals which ovulate spontaneously do not ovulate when 
functional corpora are present nor do those animals which require the 
stimulus of mating (such as the rabbit) ovulate following mating when 
functional corpora are present. In fact, the administration of pro- 
gesterone to the rabbit prevents ovulation following mating, apparently 
because the pituitary is unable to release gonadotj-opie hoianone under 
these conditions (Makepeace, AVeinstein and Friedman, 1938; Fried- 
man,' 1941). One might suppose, therefore, that progesterone itself, 
in the eases under discussion, had suppressed the production of gonado- 
tropic hormone sufficiently so that the ovary was not being stimulated. 
This should result in widespread follicular atresia and hence in a re- 
duction in the amount of estrogen being produced. Then, as the pitu- 
itary escaped from its inhibition by progesterone, it might produce 
gonadotropic hormone at a more rapid rate and hence stimulate the 
ovary sufficiently so that ovulation could take place. 

The explanation of the observation that recurrence may take place 
within two or three months, or that amenorrhea may ensue is not so 
involved. If one assumes that progesterone in these cases had had no 
effect on the fundamental ovarian dysfunction, the result is precisely 
what would be expected. Progesterone-deprivation probably leads to 
a fairly complete breakdown of the endometrium, and consequently 
the hyperplastic endometrium was eradicated, the result being the 
equivalent of a curettage. The subsequent behavior would, of course, 
be essentially the same as before therapy except that it ordinarily 
requires several weeks before the endometrium becomes sufficiently 
hyperplastic to result in excessive bleeding. 

The amount of progesterone used and the duration of therapy are 
such that the procedure is quite simple. It is only necessary to give 
about 5 mg. daily for six days. It is probably important, however, to 
give the hormone every day, not every second or third day. Pro- 
gesterone is apparently rapidly absorbed and metabolized since depriva- 
tion bleeding ordinarily begins within forty-eight hours. The omi.ssion 
of a single injection may, therefore, result in a significant reduction 
in the amount of hormone being made available. The amount of 
anhydrohydroxy progesterone necessary to produce an effect similar 
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to 25 to 50 mg. of progesterone is not evident from tiiis study. I-iow= 
ever, deiDiivation bleeding oeciirred when 80 mg. or more were given 
daily for five or six days. 

It is of interest that there "were man}'' recurrences of abnormal bleed- 
ing in this group of eases. It seems probable, therefore, that prolonged 
bleeding, once it has been observed in a given subject, is highly indic- 
ative of the presence of a fundamental defect in tlie pituitary-gonadal 
relationship. Whether or not tliis disturbance is irreparable can only 
be determined by prolonged observation and therapy by the trial and 
error method. Thyroid may be very helpful in a small proportion of 
the eases. In tAvo cases of the present series there Avas marked im- 
provement AA'lien thyroid Avas giA’^en. Whether or not these subjects aaIII 
mature into normal Avomen capable of cliildbearing remains to be seen. 
One cannot refrain, hoAvever, from supposing that the disturbance in 
OA'^arian function present in these indiA'iduals is A^ery similar to the 
disturbance in ovarian function observed in a certain strain of rats 
(Wolfe, Burack and Wright, 1940) that have a fundamental defect in 
their ovulating mechanism. These rats have periods of persistent 
esfrus, due to persistence of follicles and failure of ovulation, inter- 
spersed Avith periods of anestrus in AAdiich there is more cornification 
of the vagina than usual. In addition the fertility is Ioav. But more 
important, this disturbance in the pituitary-gonadal relationship is 
apparently hereditary. Similarly, there is a strain of mice AAdiich has 
a hereditary defect, resulting in a pituitary Avhich has no eosinophiles. 
These mice are deficient in groAA’'th hormone and consequently remain 
dwarfed unless given anterior pituitaiy implants as extracts (Smith 
and MacDowell, 1930). If the inability of these indiA’^iduals to OA'ulate 
regularly is a hereditary or congenital characteristic it Avould perhaps 
be unwise to attempt to induce OA'ulation, cA'^en Avere it possible to do 
so, since if followed by pregnancy it Avould tend to increase the number 
of individuals Avith the defect. 

Ovarian deficiency may, of course, be produced surgically. In this 
study, there Avere four subjects in Avhom functional uterine bleeding 
developed soon after the removal of one OA'^ary. This is not suiprising 
since removal of one OA’^ary and part of the remaining OA'^ary in some 
rodents (rats, rabbits, and guinea pigs) disrupts the pituitary-gonadal 
relationship so much that OAmlation fails to occur and a state of con- 
tinuous estrus occurs. In the unilaterally castrated individiials re- 
ported here, progesterone seems to have been beneficial since in eae 
case normal cycles followed the therapy for several months. 

SUMMARY 

The detailed menstrual records of 24 adolescent girls and jornig 
Avomen Avith functional uterine bleeding are given. These subjec 
Avere given progesterone or anhydrohydroxy progesterone, and the e 
feet on the menstrual pattern AAms observed over a period of many 
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months in most eases. In general, the administration of approximately 
30 mg. of progesterone was folloived by cessation of bleeding within 
ten days of the last injection. Progesterone deprivation bleeding oc- 
curred frequently, thereby explaining the bleeding occurring in the 
first few days after therapy. In about one-third of the observations, 
normal cycles occurred for four months or more after therapy, whereas 
in another third there was a recurrence in less than four months. Even 
in these, however, there was no recurrence in the first month. In the 
final third of the observations, amenorrhea followed immediately or 
after two or three cycles. 
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DISCUSSION 

DR, EMIL NOVAK, Baltimore, Md. — I do not believe that anyone is alto- 
gether satisfied with the results of organotherapy for functional bleeding. There 
are various reasons for this, among them is the fact that many seem to look upon 
functional bleeding as a single entity, and to fit all cases into one clinical and 
therapeutic mold. As a matter of fact, it is quite certain that the endocrine im- 
balance differs very much in different cases, both qualitatively and quantitatively, 
and our present methods do not always equip us for intelligent appraisal of each 
case on its individual merits. 

Either the ovulatorj^ or the anovulatory type of cycle maj'’ undergo aberrations 
which express themselves clinically as functional bleeding. The ano^nilatory, which 
may perhaps be considered the more primitive type, is more prone to upsets than 
the ovulatory, and it is this broad variety of dysfunction which is concerned in 
the so-called metropathia hemorrhagica of Schroder, and which is represented by 
the cases reported today by Dr. Allen. 

One obvious comment on this paper must be that the patients reported are all 
■^ery young, at least 13 of the 24 being between twelve and seventeen, inclusive. 
There is no doubt that in many young girls functional bleeding corrects itself, 
through the spontaneous establishment of ovulation, without any treatment. It 
Would probably be possible to collect a series of the same size, with as many cures, 
without any organotherapy. Nor are the results better than many have reported 
with other hormonal methods, such as androgenic therapy. 

This is not a criticism of the emploi-ment of progesterone, which is certainly as 
rational as any other plan, and which I also employ frequently. But there is still 
much to learn as to the role of progesterone in the cj'cle. It has physiologic prop- 
erties not always easy to reconcile. Its deprivation brings about the menstrual 
fileeding of the ovulatory cvcle; its injection in the first half of the intermcn- 
struum brings about bleeding from an endometrium which is not progestational j 
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it has been shown by Hartman and Speert tliat in tiie castrated monkey, contrary 
to tlfe former view, it can bring about a i)rogcstational endometrium without pre- 
liminary priming with estrogen; it iindoubtcdly plays a part iii estrogen partition 
as Smith and Smitli Imve shown; and so on. 

Dr. Allen has endeavored to bring about progestational changes in the endo- 
metrium, and this is certainly possible, as many investigators have shown. But 
it is not certain that full progestational etTcets arc always necessary to bring 
about correction of abnormal bleeding. Tndecd, good results have been reported 
by many with much smaller dosage, although it must be admitted that many of 
these reports are uncritical. The physiologic c/Tects of hormone injections do not 
necessarily parallel the histologic. 

Finally, even though progestational ctl’cets arc produced, it does not necessarily 
follow that the pituitary function can be beaten into a cyclic submission by reg- 
ular repetitions of this highly expensive treatment. The mere existence of func- 
tional bleeding of this type jn'esupiioses a disordered and perhaps unresponsive 
pituitary. 

Instead of injecting various hormones and attacking the j)roblem peripherally, 
the as yet purelj' utopian ideal would be to nurse the ailing gland back to normal 
in some fashion or other. Aside from constitutional measures, it is possible that 
recent investigations on the relation of certain vitamin factors to the hormones 
ma}' prove helpful. Allen and Figge have recently shown the apparent importance 
of the pantothenic acid factor in the production of the gonadotropic hormones by 
the pituitary, and Dr. Figge and I are now endeavoring to apply this observation 
clinically, although it is too early to speak of results. 

DE. JEAN PAUL PExVTT, Dkthoit, Mior. — The problem considered by Dr. 
Allen is complex because functional bleeding is, as yet, unsatisfactorily explained. 
We know too little about the causes of the cycle in normal menstruation. Accept- 
ing the ovary-pituitary relationship, wo must still determine what influences the 
pituitary. To what extent do the thyroid and other glands of internal secretion 
influence the pituitary? 

The endocrine glands are functionally related to each other, to the autonomic 
nervous system, to the general state of health, to the level of nutrition, to the age 
of the patient, to the emotions and to the environment. It is essential, therefore, 
to approach this special problem by a consideration of the patient as fi whole. 
This broad view does not preclude the investigation of special features, but it does 
help to keep the proper balance in the interpretation of accumulated data. The 
studies on progestin are commendable for even if they do not provide the answer 
to the treatment of functional bleeding, they contribute to our fundamental kno>\l- 
edge of this complex subject. 

DE. JOE V. MEIGS, Boston, Mass. (By Invitation). — In our clinic in the Mas- 
sachusetts General Hospital we have been using a method similar to Dr. Allen s 
and our results have been about like his. We feel that in the younger age group 
we have been able to relieve about 50 per cent of our patients. A good many of 
the older group were also relieved. 

We have had patients who have been vitamin deficient. In one case a young 
girl with scurvy had eaten good food at home, but when away at school she ate . 
ice cream, soda, candy, and cake instead of regular meals. She began to blee 
abnormally and when she returned home there was direct evidence of scurvy. 

DE. GEOEGE VAN S. SMITH, Brookline, Mass.— From our studies of estrogen 
metabolism in functional uterine bleeding, Mrs. Smith and I are convinced tha 
an adequate amount of progesterone constitutes specific therapy, not only for e 
bleeding itself but also, in cases before the menopausal jmars, for the endocrine 
dysfunction which is' responsible for this bleeding. The partition of the urinarj 
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estrogens before and during this type of flow reflects a complete absence of luteal 
control. The administration of adequate progesterone not only stops the flow, but 
alters the partition of the urinary estrogens in the direction of what is found 
during the luteal phase of a normal cycle. Urinary findings at the start of the 
artificial^ induced period which follows progesterone are similar to those at the 
start of a normal postovulatoiy catamenia. It is because of this latter effect, 
namely the reproduction of a normal progestin-withdrawal bleeding, that we be- 
lieve spontaneous ovulatory cycles are observed to occur in cases of functional 
flowing following adequate progesterone treatment. Our studies indicate that 
progestin-wdthdra-wal flow is associated w'ith a sudden increase in the rate of 
estrogen destruction which is not found at the start of simple estrogenic bleeding. 
We have come to the conclusion that progestin-withdrawal bleeding, with its asso- 
ciated sudden increase in estrogen destruction, provides a necessary sjmergistic 
stimulus, which I have already described, for the normal grow'th and maturation 
of the ovarian follicle. 

My own clinical experience with 11 cases to date supplies the strongest support 
for these deductions from our laboratory findings. Mj' present treatment for 
typical functional flowing is as follows: Fii-st, the bleeding is stopped with pro- 
gesterone, which in a severe case maj’’ require 25 mg. a da}' for five days. Two to 
four days later another flow will begin. Counting the start of this progestin- 
withdrawal flow as day one, I begin on the twenty-first day a series of five daily 
injections of 10 mg. of progesterone plus 0.5 mg. of estradiol. The last injection 
is given on day 25 and three to five days later a period, normal in amount and 
duration, occurs. 

One patient, whose functional flowing, beginning at pul)erty twelve years ago, 
had failed to respond to all conservative medical and surgical measures for eight 
years, was treated by this method. After 7 cycles of the abo%'e therap}- she has 
had regular menstruation from secretory endometrium since October, 1941. Estro- 
gen studies throughout the months of treatment indicated that spontaneous luteal 
secretion in this case did not begin until after the first two cycles of treatment, 
and did not reach the normal postovulatory level until after the last cycle of 
artificially induced menstruation. This was undoubtedly as recalcitrant a case as 
one would ordinarily encounter. From Dr. Allen’s observations it would appear 
that repeated treatment is not necessary in all cases. 

I have yet to discover whether or not spontaneous ovulatory cycles maj- be es- 
tablished consistently by this means in women with functional uterine bleeding 
under the early forties, or how long they will continue after cessation of treat- 
ment. At least I can tell patients when they are going to flow and how long it 
Will last, so long as I employ this cyclic therapy. 

DE. GEOEGEANFTA SEEGAE JONES, Baltimore, Md. (By Invitation) .—From 
a purely experimental point of view. Dr. Allen’s work is most interesting as it 
demonstrates what effect progesterone will have on uterine bleeding and opens 
many theoretical possibilities. In our work we have been more concerned with 
the practical therapeutic aspects and have approached the problem from a slightly 
different point of view. First, we have considered only those eases suitable for 
progesterone therap.y where there has been functional uterine bleeding associated 
mith endometrial hyperplasia. We have not considered the term functional uterine 
bleeding as synonymou.s endometrial hyperplasia, even in those case.s occurring at 
puberty. Therefore every patient had had a dilatation and curettage before pro- 
gesterone therapy was instituted in order to establish the diagnosis. 

Second, in a studv of such cases we have found that a simple dilatation and 
curettage is all that is necessary to relieve a number of these patients of their 
s.vmptoms. Therefore, no patient has been treated with progesterone until it has 
been demonstrated that a therapeutic curettage will not control her bleeding. 
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Third, wo have used a dilTcrcut tccliniquc. We have regarded progesterone as 
a form of substitution tlicrapy and Iiuve iisimlly considered it necessary to con- 
tinue that therapy cyclically over a period of three or four months. That this 
method is efficacious is demonstrated by the fact that endometrial biopsies taken 
during the second and third month of treatment have shown an increase in secre- 
tory reaction over the first month, when, as a matter of fact, the hyperplastic 
gland pattern is usually still evident. 

In the treatment in 111 cases of endometrial hyperplasia, before we used pro- 
gesterone, the first three groups, comprising G3 cases, were under the age of 35 and 
more pertinent to the discussion at hand. Of the G3 cases, 25 responded satis- 
factorily to a simple dilatation and curettage. In the remaining 38 cases there 
was a recurrence of abnormal bleeding, and it was necessary to perform more 
radical procedures in 14 cases. These 3S cases really corresponded to our pro- 
gesterone-treated cases. 

Another series demonstrated the result of treatment with progesterone in 28 
cases, all of which had failed to re.spond to a simple curettage. Only 2 of the 
series required lu'steroctomy, one not being treated on our service and the other 
being operated upon for chronic salpingitis. The remaining 2C cases responded 
to progesterone. Fourteen are well after a single course of progesterone. Three 
are still under the initial therapy, and 9 are asj'mptomatic at present but have 
had recurrences requiring additional progesterone courses. These 9 cases illus- 
trate Dr. Allen’s point, that progesterone therapy will not prevent recurrences of 
the disease in a certain number of cases. 

Another series briefly summarizes the reasons why we feel that progesterone 
should be at least more adequately tried. Out of 111 cases, treated without the 
use of hormones, 33 per cent required radical procedures, whereas it has been pos- 
sible to reduce this figure to 7 per cent with the use of progesterone. It seems 
that such a reduction is extremely worthwhile since the majority of patients are 
under 35 jmars of age. 


DR. ALLEN (Closing). — Needless to say, I am well aware of the fact that con- 
trols have to be made. In this study detailed observations were made before and 
after therapy, and an attempt has been made to record as accurately as possible 
the duration of bleeding in the period just before therapy and in the period just 
after therapy. With the data arranged in this manner it is permissible to con- 
sider the period prior to therapy as a control period. If one were comparing the 
efliects of progesterone with other methods of treatment, such as good food, thyroid 
and iron, the results obtained in one series with one method of treatment cou 
be compared with the results in another series with another type of treatment. 
The results obtained are surely not due to chance, for in all instances except two 
or three, bleeding was measurably less in the month following therapy than m 
the previous control period. 

I believe that in an adolescent girl of 13 or 14, it is a matter of opinion whetier 
it is more radical to use progesterone or to do a diagnostic curettage. I prefer o 
use progesterone, since it is more rational than curettage, fully as effective, an 
no more expensive. . , 

We have also observed pain following the progesterone-withdrawal. I 
also say that in one patient with amenorrhea we have induced menstrual ® 

with progesterone. In this patient, two periods were induced by therapy a er 
about fourteen months of amenorrhea. A normal period occurred one month a er 
and then the patient became pregnant. 



TREATMENT OF HYPEREMESIS GRAVIDARUiM WITH 
INTRAiMUSCULAR INJECTIONS OF HUSBAND’S 

BLOOD 

Wendell L. Hughes, M.D., F.A.C.S., and 
Arthur C. LIartin, M.D., F.A.C.S., Hejipstead, N. Y. 

H yperemesis gravidarum may vary from a moderately annoy- 
ing condition to a very serious one in which it becomes imperative 
to interrupt pregnancy to insure the safety of the mother. Treatment 
is usually moderately effective, yet the occasional case arises in which 
the accepted methods of treatment fail. The purpose of this presenta- 
tion is to present a case which was almost completely relieved of nausea 
for the first thirty-six weehs of gestation hy means of intramuscular 
injections of the husband’s blood, after various other methods of treat- 
ment in seven previous pregnancies had failed to control it. The re- 
sult was striking and no other treatment was instituted or necessary. 
It is hoped that tliis report will stimulate further investigations to de- 
termine the active factor. 

The stimulus for the trial of this method was twofold: (1) The fact 
that each time after intercourse at night the patient awakened in the 
morning with a headache similar to that which she experienced from 
eating certain foods to which she was sensitive, and this fact led to the 
suspicion that she might he sensitive to all the tissues of lier husband. 
It was thought that the developing tissues of the fetus following the 
husband’s characteristics also might be incompatible with tlie mother 
and that the severe hyperemesis might be a response to this tissue in- 
compatibility. The fact that the patient was a universal donor was 
also suggestive, although this has not been borne out by subsequent cases. 
It was not beyond the realm of possibility that intramuscular injections 
of the husband’s blood might stimulate the formation of products that 
would counteract this “tissue sensitivity.” (2) The fact that a report 
from Dr. L. C. Purvis^ of Westboro, Ontario, in which he stated that 
he had treated 15 eases of pernicious vomiting of pregnancy with in- 
jections of the husband’s blood. He used three injections of blood 
at intervals of three days, the first two being 5 c.c. each and the third 
being 10 c.c. He said the vomiting ceased in every instance. 

CASE REPORT 

The first pregnancy occurred when S. A. H. was 25 years of age. Ex- 
treme nausea and vomiting began two weeks after conception and con- 
tinued unabated despite injections of corpus luteum, intravenous glu- 
cose, and calcium until the twenty-eighth week, Feb. 12, 1930, when a 
vaginal hemorrhage of uterine origin occurred followed by a misear- 
riage. The prostration was so severe that she was not able to be out of 
bed during any part of the pregnancy. The premature baby died in 
three days from multiple hemorrhages. In the mother acidosis was 
marked, and there was a weight loss of thirty-five pounds, making her 
weight 110 pounds. 
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mortality rate of 15.1 per eeni.. "We hare e.xchicled t1ie.se from con- 
sideration not only becan.se vaginal ce.sarean section is virtually an 
abandoned operation today, but abso because the i.ssues involved are 
different from those of abdominal delivery. We have also e.veluded 
eleven extraperitoneal cesarean sections (9 ^Yaters and 2 Latzko) be- 
cause their number is loo small lo mei-it attention. There were no 
maternal deaths in the extra])eritoneal group. Nor have we included 
cases of rupture of the uterus or inslancc.s in which the infant weighed 
less than 1,500 Gm. in the belief, again, that the problems presented by 
such eases are different fi’om tho.se of cesarean section as the term is 
ordinarily used. This leaves 1,333 oi)eral.ions, of which 67.1 per cent 
were classical, 16.3 ])er cent low cervical, and 16.6 per cent cesarean 
section-hysterectomy (Table I). During the past decade the incidence 
of low cervical section has risen slightly lo 20.0 per cent, while that of 
cesarean seetion-hy.st erect omy has fallen by about the .same degree to 
12.6 per cent. 

Tadw: I. Types ok Cesareax Section 


type 


PER CENT 

Classical 



Low cervical section 



Cesarean sectioii-liysterectoiny 




. 1,.S33 



INCIDENCE 

The period over Avhich the clinic has operated has been divided into 
four decades, counting backward from Dee. 31, 194-1. The experience 
of the period 1896 to 3901 has been included with that of the first 
decade since the material of those .six years, two cesarean sections, would 
obviously have no significance if analyzed separately. The incidence 
has been calculated on the basis of total hospital deliveries (ward and 
pi’ivate) in which the infant weighed 1,500 Gm. or more. The inci- 
dence is avowedly high (Fig. 1), particularly in the last decade, hut 
in evaluating these figures it is desirable to recall that our clinic admits 
no normal multiparas to the .ward service, handles a clientele which is 
50 per cent ne^ro, and during the past six years has served as the 
refeiTal center for all pathologic cases encountered in the State Board 
of Health’s nineteen prenatal clinics scattered throughout the counties 
of Maryland. The marked increase in our incidence of cesarean sec- 
tion in the last decade is due chiefly to the institution of this referral 
service, but partly to a more liberal use of abdominal delivery in cer- 
tain cases of placenta previa, fulminating pre-eclampsia, and in certain 
patients who haAm had previous cesarean sections. 

INDICATIONS 

As may be seen in Table II, the indications fall into six groups as 
follows : contracted pelvis and mechanical dystocia, 58.4 pei' cen , 
toxemias, 15.0 per cent; previous cesarean section, 11.2 per cent; 
rhage, 6.6 per cent; intercurrent disease, 3.0 per cent; and unelassme > 
5.8 per cent. In the first group, contracted pelvis naturally accoim s 
for the great majority of the cases, constituting the primary indication 
in 44.5 per cent of the Avhole series. Uterine inertia is the second mos 
common cause in this group, prompting 5.4 per cent of the operation^ 
This heading includes, along ivith uterine inertia, eases of so-ca e 






THE EXPEEIENCE OP THE JOHNS HOPKINS HOSPITAL 
WITH CESAKEAN SECTION^' 

An Analysis of 1,333 Operations 

C. P. Manahan, M.D., H. P. Connally, Jr., M.D., and 
N. J, Eastman, M.D., BxVltimore, Md. 

(From the Department of Obstetrics, Johns Hopkins University and Hospital) 

I N VIEW of the many statistical studies of cesarean section already 
published, some explanation would seem necessary in venturing to 
present yet another. The present group of eases appears worthy of 
record for a number of reasons. In the first place, it is one of the larg- 
est series thus far reported, comprising 1,333 operations, and therefore 
permits of statistical analysis with a minimum of sampling error. Sec- 
ond, 718 ' of these cesarean sections were performed because of con- 
tracted pelvis. These 718 eases of contracted pelvis necessitating ad- 
dominal delivery occurred in a total series of 7,226 cases of pelvic con- 
traction. Quite apart from the size of this group of contracted pelves, 
and more important, is the fact that tlie late Dr. Whitridge Williams, 
from the earliest days of the clinic, insisted on meticulous pelvic 
mensuration, including a diagonal conjugate measurement, checked by 
a senior staff member. Almost half of the total operations here re- 
ported, or 43.7 per cent, were done under his surveillance. His con- 
servatism in the use of cesarean section in contracted pelvis and his 
rigid adherence to contraindications are well known ; and his successors 
have endeavored in general to follow the same policy. We, however, 
have had the advantage of a technical aid during the past decade which 
was unknown throughout the greater part of his time, namely x-ray 
pelvimetry, and, as we shall show, this adjunct has played an impor- 
tant role in the recent management of these cases and in the results 
achieved. We have here then a large series of contracted pelves, accu- 
rately measured, many by x-ray, and managed, we believe, in accord- 
ance with a fairly uniform and conservative policy. This affords un- 
usual opportunity for studying the prognosis of labor in various degrees 
of pelvic contraction. Third, the series includes 894 classical cesarean 
sections performed by more than fifty operators over a span of forty- 
five jmars and is thus large and variegated enough to permit of certain 
conclusions about the possibilities and limitations of that operation. 

types of operation 

In the earlj’" years of the service thirty-three vaginal cesarean sections 
were done, mokly for eclampsia. There were five maternal deaths, a 

*Rcad, by Dr. Eastman, at the Sixtv-Seventb Annual ^leetin^ of the American 
'gynecological Societ>', Skytop Lodge, Pa.. June 15 to 17, 1P^2. 
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or 9.9 per cent, -were liandled by abdominal delivery. During; the first 
three decades, the incidence rose progressively to 13.8 per cent, but has 
fallen to 10.4 per cent in the last ten years (Pig. 2). Pig. 3 shoivs our 
incidence of cesarean section in cases of contracted pelvis according to 
decade and diagonal conjugate measurement. For example, among 
patients with diagonal conjugates between 9.0 and 9.4, only 60 per cent 



Fig. 2. — Showing incidence ot ces.-irean section in cases of contracted pelvis (c.d. 
of 11.5 cm. or less) by decades. Total ca!5es of contracted pelvis, 7,22C; number 
delivered by cesarean section, 71S; percentage delivered by cesarean section, 0.0. 



Fig. 3. — Showing Incidence of. cesarean section in cases of contracted pelvis accortlmg 
to decade and diagonal conjugate measurement. 

were delivered abdominally in the first decade, 75 per cent in the secoml 
87.5 per cent in the third, but in the fourth ten-year period, 100 pe 
cent. Indeed, during the past decade all women with diagonal con- 
jugates under 10.0 have been delivered abdominally. On the ® 
hand, in the group betiveen 10.0 and 10.9, a substantial reduction m 
incidence of cesarean section has occurred during the past decade, t 
percentage of abdominal deliveries being definitely less than m 
last decade and in the case of the 10.0 to 10.4 group, being even low 
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cervical dystocia, dystocia dystrophy sjaidrome, and prolonged labor 
with had obstetric history. The term “disproportion” is not listed as 
a single cause since, in our expeinence, it is always secondary to some 
specific cause such as contracted pelvis, over-size baby, malpresentation, 
or some combination of such specific causes. In the series as a whole, 
fulminating pre-eclampsia accounts for 7.7 per cent of the operations, 
but in the last decade for 12.7 per cent, a sharp increase which will 
be discussed subsequently. 

While it is customary to report incidence and indications in the man- 
ner we have done, a more accurate picture of the policy of a given 
clinic toward cesarean section may be had by reporting the percentage 
of cases in any specified complication which are treated b.v cesarean 
section. For instance, among our 7,226 cases of contracted pelvis, 718, 



Eig. 1. — Showing the increasing incidence of cesarean section by decades and race. 


Table II. Primary Inbicatioks 




CASES 

% 

Contracted Pelvis 

Contracted Pelvis 

595 

44.5 

and 

Uterine inertia 

72 

5.4 

Mechanical Dystocia : 

Malpresentations (45) ; Oversize baby (14) 

59 

4.4 


Tumor blocking birth canal 

21 

1.5 


Elderlj' primigi'avidas 

35 

2,6 

58.4% 

Total for group 

781 

58.4 

Toxemias : 

Pre-eclampsia 

104 

7.7 


Hypertensive vascular disease 

93 

6.9 


Eclampsia (before 1920) 

6 

0.4 

15.0% 

Total for group 

203 

15.0 

T'revious Cesarean 
Section 
__ 11.2% 

Previous cesarean section 

Total for group 

115 

115 

11.2 

Tieraorrhage : 

Placenta previa 

40 

3.0 


Premature separation of placenta 

48 

3.6 

6.0% 

Total for group 

88 

0.0 

Intercurrent Disease: 

Heart disease, tuberculosis, etc. 

40 

.3.0 

3.0% 

Total for group 

40 


Lfnclassiiicd: 

Sterilization (before 1930), 34; Other i- 

100 

5.8 

_ 5.8% 

Total for group 

100 
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third factor which has proved helpful in our hands in establishing the 
prognosis of labor in conti’ficted pelves is the behavior of the cervix. 
Stated briefly, in degrees of contracted jielvis incomiiatible with delivery 
from below, the cervix rarely dilates satisfactorily. By way of sup- 
porting this statement, we have stpdied forty-nine laboi-s in women with 
contracted pelves in which cesarean section was finally performed after 
thirty or more hours of labor and found that the cervix bad reached 
full dilatation in only eight of these cases, oi* less than one-sixth; in 
twenty-nine of the cases, or pne-hnlf> the dilatation Avas less than 5 cm. ; 
in thirteen or one-fourfh, if was less than 3 cm. even after thirty hours. 
To be sure, some of these eases may have been associated Avith uterine 
inertia, but the clinical fact reipafus that tests of labor Avliich ultimately 
fail are usually stigmati:5ed from the very beginning by a cervix Avhich 
does not dilate; and conversely, among those Avbieh are ultimately suc- 
cessful, the cervix is usually near com])lele dilatation after twelA-c hours. 

Turning noAv to pre-eclampsia, the iiercentagc of cases of that com- 
plication treated by cesarean seotion has risen from 2.0 iiei' cent in the 
first three decades to 7.8 per cent in the last, ten-year period. In other 
A\mrds, during the recent period about one pre-eclamptic in CA'cry thir- 
teen is delh^ered by the abdoipinal route. With occasional exceptions, 
all of the pre-eclamptics so dolivcred fulfilled the folloAA’ing criteria; 
the disease appeared fulminating Avitb convulsions imminent and did not 
respond to medicinal treatment ; tlm pregnancy Ava.s four or more Aveeks 
from the expected date of confineincnl and conditions Avere unfavorable 
for rupture of the membranes, that is, the bead Avas high and the ceiwix 
long, hard and closed. We itollcvc that cesarean section is indicated 
under such circumstances. The reason for this attitude is not so much 
the fear of eoiiAailsions as the fact that the long period of time necessary 
to carry such patients before vaginal delivery can be effected safely, 
imposes a greater risk in the way of permanent vascular damage, than 
is represented by the general rl,sk of cesarean section. 

Our incidence of cesarean seation in other common complications is 
as folloAvs; previous cesarean section (no other indication), 53.4 per 
cent fpr the series as a AA'hole, 63.6 per cent for the past decade; placenta 
previa, 20.8 per cent for the series as a Aidiole, 38.0 per cent for the pas 
decade ; premature separation of the placenta, 27.3 per cent for the series 
as a Avhole, 31.0 per cent for the pa.st decade; elderly primigraA’idas, 
18.6 per cent for the series as a whole, 25.0 per cent for the past decade- 


Table III. Maternal Mortality According to Decade and Tate 


1333 Operations 
894 Classical 
318 Low CerA'ieal Section 

231 Cesarean section- 
Iiysterectomy 


38 Deatliq Total mortality 

20 Deatlis Classical mortality 

6 Deaths Low ceiwical section mor- 

tality 

11 Deaths Cesarean section-hystereo- 
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type of operation 
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24 
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2 
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6 
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Low cervical section 

0 

0 
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0 
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66 

3 
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17 
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than in the second decade. It is this diminished incidence of cesarean 
section in the 10.0 to 10.9 group whieli has brought about the lowering 
in the total incidence of cesarean section in contracted pelvis as shovui 
in Pig. 2, 

Pig. 4 shows that despite the diminished incidence of cesarean section 
in contracted pelvis during the past decade, a dramatic reduction has 
occurred in our stillbirth and neonatal mortality among this group. 
All mortality figures reported are uneorrected. In the white, the figure 
has fallen to one-third that of the previous decade and in the black to 
one-half. We believe that there are three main factors responsible for 
these results. .(1) X-ray pelvimetry has made possible a more precise 



Pig. i . — Showing the stillbirth and neonatal mortality rate by decade in cases oE 
contracted pelvis delivered vagirtally (G.50S deliveries). 


estimation of pelvic size and architecture in the troublesome group with 
diagonal conjugates between 10.0 and 11.0 and has permitted a more 
coiTeet prognosis in regard to the possibilities of pelvic delivery. Di- 
agonal conjugate measurements above 11.5 almost always rule out con- 
tractions of the inlet, but measurements between 10.0 and 11.0 may 
I’eflect imperfectly the true or obstetric conjugate diameter. _ Thus, 
among women udth diagonal conjugates of 10.5 cm., the obstetric con- 
jugate may vary between 8.2 and 10.3, a range of more than two centi- 
meters. X-ray studj’’ of the architecture of the midpelvis also affords 
valuable information as to which cases may be delivered vaginally and 
■'vliich demand cesarean section. In our experience, then, this tcclmical 
adjunct has played an impoi’tant role not only in reducing infant mor- 
tality in the contracted pelvis group but in eliminating unnecessary 
cesarean section among these patients. (2) Another factor which may 
5e credited with the results shovm in Pig. 3 is the realization that tests 
of labor in patients with contracted pelvis, when carried beyond tliirty 
Hours, yield a fetal mortalitv rate in excess of 30 per cent, as shovm 
some years ago in our clinic bv Peckham and Kuder. With rare excep- 
”ons a careful weighing of all the factoi-s concerned, including x-ray 
nudmgs, after twelve hours of labor, is adequate to yield a prope^r de- 
rision as to whether or not abdominal delivery is necessary. (.3) A 
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During recent years a number of clinics liave reported a reduction 
in their materal mortality rates in cesarean section and have attributed 
this to abandoning the classical operation in favor of tlie low cervical 
technique. From tlie viewpoint of straiglit thinking it is worth while 
noting that our maternal morla]it.y witli classical cesarean section in 


3.0 



CASES 

308 

362 

DEATHS 

3 

10 


0.8 

2.8 


Fig. 0. — Sliowing tlie maternal mortality in tlie la.‘!t decaOc according to race. 



white women, counting from 1896, was 1.1 per cent in 354 elective cases, 
in the last decade it was 0.7 per cent in 275 similar cases; no patien s 
died from peritonitis, as attested by autopsy. We believe, according 3 > 
that prior to the onset of labor, classical cesarean section will give as 
good immediate results as low cervical provided that contraindications 
are rigidly observed. Hence, we suspect that the improved morta i 3 
rates which have been credited to the low cervical technique are in many 
instances the' result of stricter observance of contraindications, 
judgment in the selection of cases and more blood transfusions. So ar 
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MATERNAL. MORTALITY 

As shown is Table III, among the 1,333 operations extending back to 
1896, there were 38 deaths, a gross uncorrected mortality rate of 2.8 
per cent. Among the 894 classical operations, there were 20 deaths, a 
rate of 2.2 per cent. The respective mortality rates for low cervical 
section and cesarean section hysterectomy were 2.7 and 5.0 per cent. 
During the past decade there were 513 classical cesarean sections with 
8 maternal deaths, a mortality rate of 1.5 per cent. The opinion has 
been expressed that any death rate above 1 per cent in cesarean section 
is too high ; and we are in accord with this view so far as the white race 
is concerned, but doubt if it can be approached in the black. As sho-wn 
in Fig. 5, the total maternal mortality for the white race was 2.0 per 
cent and for the black, 3.5 per cent. During the past decade the cor- 
responding percentages were 0.8 and 2.8, respectively (Fig. 6.). That 
this difference is not due to a pi'eponderanee of neglected eases of labor 
in the black race is shown by Fig. 7. Here it will be seen that even in 
elective eases the mortality of the colored race is two and one-half times 
that of the white. 


Pig. 



Causes of Maternal Deaths . — The causes of the 38 maternal deaths are 
shown in Table IV. The most common cause was shock and hemorrhage. 
A critical analysis of these 9 eases would suggest, on hindsight, that the 
following errors of commission and omission played important roles in 
these fatalities: (1) The imposition of a shocking operation (cesarean 
section, hysterectomy in 5 of the 9) on patients already shocked from 
premature separation of the placenta, or exhausted by prolonged labor; 
(2) failure to protect such patients against shock by the liberal use of 
blood transfusions before, during, and after these operations. Less than 
one-fourth of the deaths (6 of the 38) were due to generalized peritonitis, 
but an equal number were the result of paralytic ileus alone, as attested 
bj autopsy. In this latter group the earlier and more pei’sistent use of 
continuous gastric suction might have saved some of these women. Of 
the 4 anesthetic deaths, 3 occurred in women who had been in labor over 
thirty horu's, a circumstance attesting the fact that patients exhausted 
^3 long labors are poor anesthetic risks as well as poor risks from the 
wewpoint of shock. 
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liours of ruptured nicnibrancs or twenty-four hours of labor. This lias not resulted 
in an increase of cesarean section notwithstanding this rule. 

In the first series of 3,000 case.s the morbidity was 4.3.8 per cent. In the .second 
series the morbidity was 32.9 per cent, a decrease of nearly 11 per cent. In the 
first series there was a mortality of 8 ca.ses, or 0.8 per cent; in tlie second series 
a mortality of 2 cases, or 0.4 per cent, a decrease of 50 per cent in our mortality. 
And I might say that 50 per cent of the mortality in the first series was associated 
\rith infection, whereas in the second scries there was no mortality from infection. 
It is very important then to recognize the contraindications against cesarean section, 
especially from the standpoint of the possibility of an infection which may ter- 
minate fatally. 

Another point I think is extremely important which Dr. Eastman did not men- 
tion is the question of outlet contraction. It is important to recognize it early as 
it is a bar frequently to natural or instrumental delivery. If it is not diagnosed 
early the contraindications for cesarean section have arisen before it is recognized 
and, of course, then the operation is too late to be advantageous. 

Another point is that there is a cumulative risk from cesarean section. A woman 
who has an initial cesarean section is exposed to the ri.^k of a second operation. 
In the morbidity series we found that 25.C per cent of approximately 197 cases 
had had one previous cesarean section, and that C.7 per cent had had more than 
one cesarean section. 

The lower segment operation was done in 87.2 per cent of the morbidity cases; 
the classical operation in only 0.6 per cent. Hysterectomy was associated with 
cesarean section in 10..3 per cent, and the vaginal operation was done in 1.8 per cent, 
which corresponds rather clo.«ely \dth the figures given by Dr. Eastman. We did 
a sterilization operation in 42 per cent of the morbidity eases. 

The indications for cesarean section w'cre hemorrhage in 31.5 per cent; to.xemia 
in 19.5 per cent; a cardiac condition in 5.5 per cent; previous cesarean section m 
6.7 per cent; coexistent pathology in 4.2 per cent; disproportion and dystocia m 
52.5 per cent. 

Local anesthesia was used exclusively in 53 per cent; combined witli general 
anesthesia in 20.9 per cent; and general anesthesia alone in 26 per cent. These 
figures apply to the morbidity series and not to the entire series of cases. 

DE. HARVEY B. MATTHEWS, Brooklyn, N. Y'.— No discourse on cesarean 
section should omit a consideration of fetal mortality. At the Methodist Hospita^ 
of Brooklyn, from April 1, 1924, to Aug. 1, 1941, there were a total of 31, 24-^ 
deliveries with a total of 2,089 fetal deaths or a rate of 6.6 per cent. ^ 
series there were 1,116 cesarean sections with a total of 68 fetal deaths, giving a 
rate of 6 per cent. I appreciate the fact tliat there were considerable more 
vaginal deliveries than deliveries by cesarean section; howmver, the figures do bring 
out the point that fetal survival is not necessarily simply a matter of performing 
cesarean section. 

Let us take, for the sake of comparison, the fetal mortality rate in cesarean sec^ 
tion in 3 other representative hospitals. We find the following: The Cimag 
Lying-in, 6.7 per cent in 1,000 cesarean sections; The Woman’s Hospital, New ov > 
6.69 per cent in 912 cesarean sections ; The Philadelphia Lying-in, 10.8 pei een i 
830 cesarean sections. Our rate of 6.0 per cent in 1,116 sections compares favora 
with these figures. 

In our series, prematurity constituted the .largest group of nonsurvivals (2o; 

4.0 per cent) and this is in line with other reports. Cesarean section 

gives no better assurance of survival of the viable premature than well-m^a&^^ 

vaginal delivery. Congenital anomalies made up the next largest group i*i 
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Table IV. Causes op 38 Maternal Deaths in 1,333 Cesarean Sections 

(Mortality 2.8%) 


Deaths Due Directly 

1. Shock and hemorrhage 9 

2. Generalized peritonitis 6 


3. Ileus alone. (No general peritonitis; 
no mechanical obstruction) 

4. Ileus due to mechanical obstruction 

5. Thrombophlebitis with septicemia 


6. Anesthesia (including one aspiration 
pneumonia with death on first post- 
operative day) 


to Operation 
Classical 

Cesarean section-hysterectomy 
Classical 

Cesarean section-hysterectomy 
Low cesarean' section 

G , Classical 

Cesarean section-hysterectomy 
Low cesarean section 

3 • .^Classical 

4 Classical ' 

'•Cesarean section-hj'sterectomy 
Dow cesarean section 

4 


‘Deaths Due to Intercurrent Disease 


Hypertensive vascular disease 2 

Acute thromboendocarditis 1 

Cerebral hemorrhage in pre-eclampsia 1 

Primary meningitis ' 1 

Miliary tuberculosis 1 


4 

5 

4 

1 

1 

3 

1 

2 

o 

0 

2 

1 
1 


6 

as the late results are concerned, that is, the integrity of the scar, an 
inquiry into the literature shows a woeful lack of statistically valid, 
factual information supporting the supposed superiority of the low 
segment scar. 

The odds in the present series are weighted heavily against, low 
cervical cesarean section inasmuch as this operation, until very recent 
years, has been reserved for potentially infected cases and any attempt 
to compare these eases statistically with our classical series would not 
be equitable. Nevertheless, our experience suggests that even this 
procedure becomes increasingly hazardous after eighteen hours of labor 
and in such cases had best be superseded either by cesai’ean section- 
hysterectomy or an extraperitoneal operation. 


DISCUSSION 

DR. DEED L. ADAIR, Chicago, III. — There are two, possibly three, major 
differences between, the series at the Chicago Lying-In Hospital and the series at 
the Johns Hopkins Hospital. In the first place, our series is limited to the white 
race. Second, our series is based predominantly on the low cervical operation, and, 
third, although it was not mentioned in the paper, I believe that our percentage of 
cases done under local anesthesia is much higher th’an in Dr. Eastman’s clinic. 

We have reported 1,000 cesarean sections covering a period from 1931 to 1938 
m 18,009 deliveries, an incidence of 5.5 per cent. 'From March 1, 1938, to March 
1, 1942,- there were 11,232 deliveries with 497 cesarean sections, an incidence of 4.4 
per cent. I would like to point out that during this latter period we have insisted 
more vigorously on reaching a decision for or against cesarean section after twelve 
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Second pregnancy occurred eiglit months later, October, 1930. After 
two weeks, nausea and vomiting became severe and at the end of six 
weeks the pregnancy was terminated by a curettage. As in the previous 
and subsequent pregnancies, vomitus consisted of almost pure bile and 
nothing taken by mouth could be retained. Corpus luteum, intravenous 
glucose and calcium were given during the pregnancy with little effect. 

On Feb. 25, 1933, a myomectomy for fibroma of the uterine wall was 
performed because of irregular menses and metrorrhagia. It was about 
the size of a small grapefruit. 

Third pregnancy was accompanied by the same extreme nausea and 
vomiting of lemon-colored fiuid. A spontaneous miscarriage took place 
at the twenty-fourth week. Dee. 27, 1935. The weight loss was moderate 
and nothing was retained by mouth unless lobster was taken during the 
meal. Thyroid was given during this pregnancy and also proluton 
with little effect on the nausea. 

Fourth pregnancy ivas similarly accompanied by extreme nausea and 
vomiting with prostration, and ended at the fourth month (April 14, 
1936) in spontaneous miscarriage. 

Fifth pregnancy followed a similar stormy course, ending on Dec. 24, 
1936, at eleven weeks in spontaneous abortion. 

Sixth pregnancy : Extreme nausea and vomiting began at the second 
week as in previous pregnancies. During this pregnancy proluton lyas 
given and also insulin twenty minutes before the evening meal. Atropine 
sulfate was also given by mouth. As with other pregnancies the patient 
was constantly confined to bed, being able to retain some evening meals, 
but never anything before 2 p.m. except white radishes, which were 
found to reduce the nausea considerably. Weight loss was less, but 
at the twenty-fourth week spontaneous miscarriage took place, 

1938. Moderate doses of wheat germ oil, 30 drops, twice daily, and 
wheat germ, one tablespoon, twice daily, were given during this preg- 
nancy. The wheat germ was tolerated better than the oil, which in- 
creased the nausea. 

Seventh pregnancy: Vomiting began at the fourth week and was 
extreme. A few evening meals in which lobster was included were re- 
tained. Proluton, % mg., was given intramuscularly daily from the 
second to the fifth month and twice weekly subsequently. The severe 
vomiting continued until a spontaneous miscarriage took place at the 
twenty-eighth week, June 18, 1939. 

In each of the preceding seven pregnancies, the vomiting began 
during the first month and was extreme mth moderate to considerable 
weight loss with only an occasional evening meal retained. The vonntus 
consisted for the most part of clear lemon-colored bile. Sometimes looa 
was retained for several hours, there being apparently a lack of gastric 
peristalsis vdth a spastic condition of the pylorus which later was con- 
firmed by fiuoroscopic examination. Food taken late one day would 
often be brought up the next morning. 

In the eighth pregnancy, however, there was a complete change, due, 
apparently, to a different method of treatment. 

Injections of 2 e.c. of the husband’s blood were given intramuscular].^ 
at intervals of from two to fourteen days, throughout the pregnancy. 

This method of treatment was further suggested by the incompatible 
blood grouping of husband and wife in the present instance, since the 
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series of nonsurvivals (12 or 1.9 per cent), and here I should like to point out 
that, whenever possible, every cesarean section should be preceded by an x-ray- 
examination of the fetus in utero and thus rule out, at least, certain types of 
anomalies. Neonatal infection, eclampsia, hemorrhagic disease of newborn, and 
intracranial heinorrhage were among other causes listed. 

In conclusion, I should like to empliasize again that cesarean section carries with 
it a sizable fetal mortality and that we should constantly reiterate this fact in all 
our discussions of cesarean section to tl^e end that': the lay public, as well as the 
medical profession, may more fullj’ realize that abdominal section is “no positive 
assurance of a live baby.” 

DE. WILLIAM E-. NICHOLSON, Philadelphia, Pa. — The anesthesia is an im- 
portant consideration in determining the fetal mortality in cesarean section. For 
some time I have made a practice of having the woman brought into the operating 
room, placed on the table, catheterized, and the abdomen prepared before any 
anesthetic is given. ' A very slight anesthesia, not much deeper than tlie first stage, 
is given and as soon as the woman is unconscious the incision is made. The baby 
is probably qnly two minutes under very moderate anesthesia before its delivery. 
This has made a tremendous difference. Formerly I did not do a cesarean section 
unless I had a man on the other side of the table perfectly competent to take over 
the patient, thus enabling me to attend to tlie resuscitation of the baby. Under 
this plan of reduced amount of anesthesia for the baby in utero we find that the 
baby inspires ^s soon as delivered. 

\ 

DE, EASTMAN (Closing). — Since the subject of cesarean section runs almost 
the whole gaihpt of obstetrics, it was obviously impossible to deal with more than 
a few aspects of the problem in this survey. Witli regard to Dr. Adair’s comments 
upon outlet contraction, our experience has been that outlet contraction alone is 
rarely an indication for abdominal delivery. In a primigravida with a breech 
presentation and outlet contraction, or in a woman with a large baby and outlet 
contraction, it may occasionally be necessary, but in our series there are only 12 
instances in wliich cesarean section was performed solely on the grounds of a 
diminished bi-ischial diameter. 

In regard to our fetal mortality, this figure was 6.0 per cent for the entire 
series. The greater number of these stillbirths and neonatal deaths were the result 
of premature separation of the placenta, placenta previa, and toxemias of pregnancy. 





THE POSSIBLE ETIOLOGIC ROLE OP GYNECOLOGIC LESIONS ' 
IN THE PRODUCTION OF HYPERTENSION^ 

Houston S. Evkrett, M.D., and Roger B. Scott, M.D., 

Baltimore, Md. 

(From the Department of Gynecology of the Johns Jlophins University and 
' nospital) 

T hat arterial • liyperlension is frequently associated ■ with renal 
disease has been accepted as a fact sipce. the classic contributions of 
Bright. The’ recent brilliant experimental Avork of Goldblatt, Paged, 
and others, however, has led to a renoAved interest in this subject AA^hich 
has resulted in the recording of much careful investigation, both experi- 
meijjtal and clinical. The recent literature is so replete AAUth articles, 
many of AAdiich contain complete bibliographies, that a comprehensive 
revicAV AAmuld be not only time-consuming but superfluous. 

Since the obserAmtions to be recorded hercAvith are at least suggestwe 
that hypertension may result from partial ureteral occlusion, a brief 
reAdcAv of the literature of this phase of the subject is appropriate. 

Prom the field of animal experimentation the reports are meager and 
conflicting. Hinman and Morrison’s^ Avork AAuth experimental hydro- 
nephrosis in rabbits led them to suspect that renal blood Aoav Avas 
diminished. Enger, Gerstner and Sarre^ using direct measurements 
found that Avhen the intraureteral pressure aa^s over 60 there AA^as .a 
significant fall in renal blood Aoaa’’, often as much as 35 per cent. Levj', 
Mason, Harrison and Blalock® measured renal blood Aoav after ureteral 
occlusion in eight dogs; the average reduction aa'us 41 per cent. Three 
of their dogs developed hypertension, and MegiboAV, Friedberg, Rodbard 
and Katz^ reported hypertension in 6 of 7 dogs after bilateral complete 
ureteral occlusion, and in 5 of 7 dogs after partial occlusion of both 
ureters. These Avorkers have explained the frequent occurrence ot 
hypertension in their animals on the basis of renal ischemia. Eichel- 
berger® on the contrary Avas unable to demonstrate the development o 
hypertension in any of 20 dogs subjected to partial ureteral constric- 
tion, even though half of her dogs progressed into uremia. 

On the clinical side Schroeder and Steele® haAm observed bilatera 
hydronephx’osis in 11 and unilateral hydronephrosis in 20 of 71 patien s 
Avith essential hypertension. Approaching the subject from the op- 
posite angle, Braasch, Walters and Hammer’’ found hypertension in 
only 72, or 22 per cent, of 372 patients Avith hydronephrosis; but m 
10, or 34.4 per cent, of 29 patients in Avhom the hydronephiptic kidne 

Avas removed, or the hydronephrosis corrected by conservative surgica 

measures, the blood pressure returned to normal and remained so o 
from one to five years folloAving operation. Such obserAmtions can on y 
lead to the conclusion that hydronephrosis due to ureteral obstruc lo 

*Read at the Sixty-Seventh Annual Meeting- of the American Gynecological Societj, 
Skytop Lodge, Pa., June 15 to 17, 1942. 
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iimst in some individuals at least result in arterial hypertension. The 
failure of every individual so to respond to the presence of hydro- 
nephrosis merely falls in line with similar observations regarding many 
types of renal disease. Even the severest forms of atrophic pyelo- 
nephritis with mai'ked sclerosis of the arterioles ^and small arteries of 
the kidney, the type of lesion most commonly considered as playing a 
large etiologic role in the production of hypertension, may at times 
occur in individuals with perfectly normal blood pressures. This fact 
has been well demonstrated recently by Crabtree and Chaset® as well 
as others. To explain the lack of uniformity of response in arterial 
tension to similar renal lesions on the part of different individuals is 
difficult and beyond the scope of this paper. 

The observations to be recorded herein were begun more or less 
accidentally. About three years ago one of us (Everett), with the 
collaboration of W. J. Sturgis,® decided to study the effect of a variety 
of major gjmeeologic disorders upon the urinary tracts. In undertaking 
this study we hoped to be able to observe personallj'^ findings recorded 
previously in the ease of large pelvic tumors such as uterine fibroids 
and ovarian, cysts by Kretschmer and Kanter,^® and in the case of uterine 
prolapse by Brettauer and Eubin^^ and by Wallingford.^® In addition, 
we wished to make similar observations on patients suffering from pelvic 
inflammatory disease, a phase of the subject concerning which prac- 
tically nothing could be found in the literature. Exactly 50 per cent of 


Table I. Urinary Tract Disorders Observed Before the Institution of 
Treatment in 100 Patients With Various Gynecologic Lesions: 

A — Upper Tract Dilatation 


type of lesion 

NO. 

1 bilateral DILATATION 

1 UNILATERAL DILATATION 

STUDIED 

NO. 

% 

NO. 

% 

1. Uterine fibroids 






a. Above pelvic brim 

13 

8 

61.5 

2 

15.4 

with salpingitis 
b. Above pelvic brim 

17 

6 

35.3 

4 

23.5 

without salpingitis 
c. Below pelvic brim 

8 

1 

12.0 

1 

12.5 

with salpingitis 
d. Below pelvic brim 

9 

1 

11.1 

2 

22.2 

without salpingitis 






^Ghronic salpingitis 

9 

1 

11.1 

3 

Ij^K^sUlU 

Subacute salpingitis 

12 

4 ; 

33.3 

3 


with pelvic masses 






^ Helvic abscess 

7 

2 

28.6 

2 

1 28.6 

b. Ovarian cyst 

i-hl* 

1 + 1* 

40.0 



6. Carcinoma of ovary 

5 

3 

60.0 



7. Complete procidentia 

3-t-L* 

1 

25.0 

1 

25.0 

of uterus 




1 


c. incomplete prolapse 

10 

3 

30.0 

1 

10.0 

of uterus with cvsto- 
cele 






9- Cystocele ndthout pro- 

3 

0 

0 

0 

0 

^^apse of uterus 






Total 

100 

31 

31.0 

19 

19.0 


’Cases also included in one of the groups with uterine fibroids. 
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our subjects showed some degree of eithet bilateral or unilateral pelvic 
and lireteral dilatation. I'lie distribution of such dilatation among 
various gynecologic diagnostic groups is shown in Tdble I, and the 
results of observation of urinary tract abnormalities other than dilata- 
tion is shown in Table II. From Tiible II it can also be seen that 
36 per cent of the 100 patienis were found to have some degree of 
arterial hypertension. This seemed an extraordinarily high incidence of 
this condition’ for a group of patients who.se average age was only 37.06 
years, and of whom oiily 14 were more than tift}' years of age. Further 
analysis revealed that 25 of the patients with hypertension were in 
the group of 50 sho\ying pelvic and ureteral dilatation, an incidence 
of 50 per cent for this group, while only 11 or 22 per cent, of those 
without upper urinary, tract dilatation were hypertensive. 


Table II, ObseIiVAtion on the Ukinauy Tuact.s Otjiei: Than the Presence or 
Absence of Upper Tract Dilatation in ioo Gynecologic Patients 


TYPE OF condition 

NO. 

STUDIED 


UPPER TRACT 
INFECTION 

DISUNISHED 

FUNCTION 

HYPER- 

TENSION 


NO. 

% 

NO. 

1 % 

NO. 

% 

NO. 

% 

Uterine fibroids with- 
out pelvic inflam- 
mation 

26 

8 

30.8 

4 

■ 

3 

11.5 

12 

46.1 

Uterine fibroids with 
pelvic inflammation 

21 

6 

i 

28.6 

1 

4.8 

3 

14.3 

9 

42.8 

Pelvic inflammation 
without fibroids 

28 

5 

18.0 

1 

3.6 

3 

10.7 

5 

18.0 


25 

6 

24.0 

1 

4.0 

1 

4.0 

10 

40.0 

Total ' '• 1 

100 

23 

23.0 

7 

7.0 

10 

10.0 


36 


Of the 23 , bladder infections 11 ■were in the group without upper tract dilatation 
and 12 in tljat with dilatation. 

Of the 7'ypper tract infections only 1 was in the group without dilatation. 

None of, the 10 cases with diminished function were in the group witliout dilata- 
tion. ‘ 

Of ..the 36 hypertensive patients 11 were among the 50 patients without! dilata- 
tion, incidence of 22 per cent for the group, rind 25 were in the group '"i * 
dilatation, or an incidence of 50 per cent for this group. 

Average age of the 100 patients: 37.06 years. Only 14 were more than 50 years 
of age. . , 

Following these observations it was decided to continue the studies 
upon as many of these 100 patients as possible in order to obseiwe the 
effects of appropriate gynecologic treatment upon the dilated urniaij 
tracts and upon the hypertension. For the purpose of these studies 
the 100 patients were divided into 4 groups as follows: 

Group I, 39 patients with neither urinary tract dilatation nor hypertension. 

Group II, 25 patients with both urinary tract dilatation and hj’pertension. 

Group m, 25 patients with urinary tract dilatation without hypertension. 

Group IV, 11 patients with hypertension without urinary tract dilatation. 



















































Table III. Observation on the Upper Urinary Tracts Following Appropriate 
Gynecologic Treatment in 30 op the 50 Patients Showing Upper 
Tract Dilatation Before Treatment 


TYPE OF CONDITION 

NO. 

followed 

RETURNED TO 

NORMAL 

PARTIAL 

REGRESSION 

NO CHANGE 

NO. 

% 

NO. 

% 

NO. 

% 

Uterine fibroids without pel- 
vic inflammation 

8 

5 

62.5 

H 

12.5 


25.0 

Uterine fibroids with pelvic 
inflammation 

8 

4 

50.0 

2 

25.0 

2 

25.0 

Pelvic inflammatory disease, 
chronic, subacute and pel- 
vic abscess 

10 

o 

«> 

30.0 

5 

50.0 

2 

20.0 

Ovarian cyst 

1 

Bi 


mm 

100.0 



Uterine prolapse with cysto- 
cele 

3 

■ 

33.3 

m 


2 

66.6 

Total 

30 

13 

43.3 

9 

30.0 

8 

26.7 

All cases with pelvic inflam- 
mation 

18 

■ 

38.9 

■ 

38.9 

4 

22.2 

Uncomplicated tumors (myo- 
mas and ovarian cysts) 

9 

1 ^ 1 

55.5 

2 

22.2 

2 

22.2 


Of the 13 patients whose upper tracts returned to normal none had shown upper 
tract infection and only 3 had shown bladder infection in the original studies. 

Of the 17 patients whose upper tracts failed to return to normal 3 had shown 
upper tract infections and 6 bladder infections in the original studies. 


Table IV. Follow-up Studies on Hypertension 



GROUP i: 

39 CASES 

NO DILATATION 
NO HYPERTEN- 
SION 

GROUP II: 

25 CASES 
DILATATION 
AND 

HYPERTENSION 

GROUP HI: 

25 CASES 
DILATATION 

WITHOUT 

HYPERTENSION 

GROUP IV: 

11 CASES 
HYPERTENSION 
WITHOUT 

DILATATION 

Definite hyperten- 
sion. Systolic 
blood pressure 
above 160 and/or 
diastolic blood 
pressure above 95 

0 

14 

i 

0 

5 

Borderline hyper- 
tension. Systolic 
blood pressure 
140-160 and/or 
diastolic blood 
pressure 90-95 

0 

11 

0 

6 

Number followed 

20 

13 

6 definite 

7 borderline 

14 

2 definite 

2 borderline 

Improved 


1 definite to 
normal 

1 definite to 
borderline 

4 borderline 
to normal 

2 definite 
temporarily 
or moder- 
ately im- 

1 proved 



No change 

19 

1 definite 

2 borderline 

11 

4 

Blood pressure in- 
creased 

1 developed 
definite 
hj-pertension 

1 borderline 
to definite 

1 definite and 
higher 

2 normal to 
definite 

1 normal to 
borderline 
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Fig-.-l. 


• Fig. 2. 


Pig. 1. — Left retrograde pyelogram of a colored patient, aged 3 / 
uterine fibroids extending above tiie umbilicus. Intravenous pyelograms bad snm\ 
similar dilatation of tlie right pelvis and ureter, but this plate was made because o 
poor visualization of the left tract by the excretory mctiiod. The patient s blood pre 
sure at this time wa-s.; 22C/132. 

Pig. 2. — Bilateral .rjjtrogradc pyelogram of the same pati^ent 
six weeks after suiiravaginal hysteromyomectomy' and loft salpmgo-oophorecto 
It can be noted that tlie urinary tracts Iiavo returned to ^ of dis- 

tions. The patient’s blood pressure had been reduced to 15'!/84 ^.t the ume or 
charge from the hospital and was 195/110 when tin’s plate was made. In the c 
of a year, however, it returned to its preoperative level. ^ 



with 


Fig. 3. Pig- '»• 

Fig, 3. — Preoperative intravenous pyelograms of a colored woman, aged 43, 
large uterine fibroids, chronic salpingitis and left ovarian abscess. . g ■ jj,ade 

, Pig. 4. — Preoperative retrograde pyelogram of the same Po-tient as Fig. ^ pj.g 5 
to obtain better visualization of the left urinary tract. The preop^au bilateral 

sure was 144/80. Operation was supravaginal hysteromyomectomy, 
salpingo-oophorectomy. 
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Pig. 5. Pig. 6. 

Fig. 5. — Retrograde right pyelogram of the same patient as illustrated in Pigs. 3 
and 4. Note the return to normal of the pelvis and ureter. On the left side, the one 
upon which the ovarian abscess had been situated, dilatation of the pelvis and ureter 
equal to tliat present preopera tively persisted. After 19 months the patient’s blood 
pressure had increased to 150/100._ 

Fig. 6. — ^Right retrograde pyelogram of a colored woman, aged 53 years, with 
pelvic c'ellulitls and bilateral E. coH infection of the upper urinary tracts. There was 
marked diminution of the phenolsulphonephthalein output from both kidneys. She was 
treated with sulfanilamide and diathermy with resulting eradication of the urinary 
tract infection, return of the phenolsulphonephthalein output to normal, and marked 
improvement in the pelvic cellulitis. The blood pressure before treatment was normal 
128/73. 



right pyelogram of the same Pa-tient as Fig. G. There m 
'nt. ®ize of the pelvis and ureter but definite dilatation is still P^m- 

iecrei;^ V’® which was similar to the right before treatment, there wm no 

■ 60 / 110 ^ s'ze. After twenty months the patient’s blood pressure had risen to 
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Hypertension was classified as eiilier definite or borderline, those 
patients with a systolic blood pressure of more than 160 and/or a 
diastolic pressure of more than 95 being assigned to the definite group. 
In the borderline group were included those patients with a systolic 
pressure of 140 to 160 and/or a diastolic pre.ssure of 90 to 95. 

The results of treatment upon the urinary tracts in 30 of the 50 
patients who had shown pelvic and ureteral dilatation are shown in 
Table III. In Table 11^ arc shown llie results of blood pre.ssure studies 



Fig:. 8. Fig-, s. 


Figs. 8 and 9. — Right and left pyelograins of a -white patient, aged 64 Years, w 
complete nrocidentia of eight years' duration. The preoperative .Pryssui e 

200/100. There -was no change in the pyelograms following correction of he 

by the Richardson composite operation, but there was slight iniprovemeni ii> 
hypertension, the blood pressure being 162/92 at the time of discharge trom 
hospital and 175/100 after nineteen months. 


made from one to two years following completion of treatment. Table 
V is an attempt to correlate the follow-up studies on liypertension 
with those on the urinary tracts for the group, while Tables VI and VII 
show the details of some individual patients in this regard. 

In addition to the 100 patients originally studied, a second bundled 
with pelvic masses at least sufficiently large to fill the cul-de-sac of 
Douglas, but who were not subjected to urologic examination, have been 
analyzed for the incidence of hypertension. This condition was foun 
in 44 of this group, the average age of which ivas 39.4 years. In the 
total 200 patients studied, therefore, an incidence of 40 per cent o 
arterial hypertension was found. In Table VIII the incidence of hypor 
tension according to race and age is analyzed and compared with a 
control group of 200 patients, 100 white and 100 colored, taken fioiu 
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routine admissions to the gynecologic wards. Such h group of necessity 
includes a considerable number of phtieilts With major gynecologic 
disorders, such as are being considered Mrein, but it also includes 
a sufficient number of patients without pCWiC masses or uterine pro- 
lapse to make it worth while for the sake of Cdniparison. 


Table V. Urinary Tract Studies in UATiak'rS i’oLiibWED Por Hypertension 




. fOli.ow-uF study , 

infected 

upper 

TRACTS 

DlsiiN- 

isiifiD 

function 

No. 

NORMAL 

PERSIST- 

ENT 

Dilata- 

tion 

Group II; 8 cases improved 

0 


7 

5 

2 

Group II: 5 cases with Wood 
pressure unchanged or in- 
creased 

3 

2 

3 

1 

2 

Group III; 3 cases which devel- 
oped hypertension 

2 

2 

. 

0 

o 

1 

2 

. 

Group III: 11 cases in which 
blood pressure remained nor- 
mal 

0 

0 

s 

4 

4 


In Table IX the incidence of hypertension in the two groups is 
shown in comparison with that found by Wetherby^^ in a group of 
3,250 women. Wetherby has defined hypertension in this group to 
include all patients with a systolic blood pressure of 150 or more. He 
has made no division as to race, so for the purpose of comparison with 
his figures this division is omitted in our groups also. However, in 
analyzing our results it must be borne in mind that a large proportion, 
T7.5 per cent, of our patients were colored. In a study of 1,198 colored 
and 989 white hypertensive patients admitted to the Louisville City 
Hospital during the same period, Weiss and Prusmack^^ found that 
hypertension occurred a decade earlier in the negroes than in the 
whites. 

DISCUSSION 

Tables VIII and IX show conclusively that the incidence of hypex’- 
tension in the group of patients under consideration is definitely higher 
than in two control groups of similar age. This difference is most 
striking in those patients from 30 to 39- years of age, and the incidence 
of the gynecologic disorders under consideration is also highest among 
patients falling into this age group. These findings taken alone are 
suggestive that these gynecologic disorders may play some etiologic role 
hi the production of hypertension. The studies of the urinary tracts in 
the first 100 patients showed that the incidence of hypertension was 
more than twice as great in those patients who showed evidence of 
urinary tract stasis as in those in whom such stasis was absent. This 
finding is at least suggestive that if these gjmecologic conditions do 
play an etiologic role in the production of hypertension, they probably 
do so as a result of their interference with the normal function of the 
urinaxy tracts. 













Table VI. Details of 14 Cases Followed for Hypertension in Group II: Upper Tract Dilatation and Hypertension 
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wife was a universal donor and the husband belonged to Group A 
(international classification). It was thought that the blood (or other 
tissues) of the developing fetus might be incompatible with the mother, 
and that intramuscular injections of the husband’s blood might help 
to neutralize the effect on the mother of the developing tissues (probablj’" 
the blood in particular). The effect -was usually evident within an hour 
of the injection. 

Eighth pregnancy; Nausea similar to previous pregnancies began 
about the fourth w^eek after conception. On Sept. 23, 1940, 2.5 c.c. of 
the husband’s blood w’ere given intramuscularly one evening. The next 
morning the patient was able to get up and have brealrfast for the first 
time in a wmek. The relief lasted about six days wiien mild nausea re- 



Eis. 1. — Husband’s blood given intramuscularly in doses of 2% to 3% c.c. as fre- 
quently as necessary, depending on the patient’s symptoms. Each square represents 
one injection. The crossed square, January 10, represents 3% c.c. of patient's own 
blood. 


turned. A second dose on September 30 brought similar relief. It was 
found necessary to repeat the injections every three to eight days, 
throughout the entire pregnancy, the longest interval being two weeks 
(Fig. 1). 

The relief was striking and constantly repeated with each dose. It 
did not seem to make any difference what time of day it was given. 
When given while the patient was up and about, the effect was notice- 
able within an hour or two. The patient did have some heartburn 
which was not relieved by the blood injections. 

Having seen two articles in which autohemotherapy®' ^ was reported 
as giving relief from the nausea of pregnancy, it was decided (for one 
of the injections) to substitute 3 c.c. of the patient’s owm blood for 
the husband’s to determine if this would give relief. No relief followed 
this injection, so the next day 2.5 c.c. of the husband’s blood were given 
with relief that lasted five days. 

The pregnancj’- advanced to the twent 5 ’--fii’st week, Jan. 3, 1941, when 
a miscarriage was threatened. There were severe rhj^tlunic uterine con- 



Table VII. Details op 14 Cases Followed for Hypertension in Group III; Dilatation Without Hypertension 
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ureter, subjeeted to pressure over a long period of time by a pelvic mass 
or a prolaiised uterine vessel, might undergo filirotic changes resulting 
in sti’icture formation sufficient to prevent its return to normal after 
removal of the original cause of compression. Tlien too, in some in- 
stances intrinsic strict, ures may have developed independently of the 
gjmecologic lesions. In the group of patients studied, however, the 
symptoms of ureteral stricture so often detailed and stressed by Hiinner 
have been conspicuou.sly absent. We therefore feel that in tlie case of 
pelvic inflammatory disease and the lesser degi’ees of uterine prolapse 
especially, surgical intervention .should not be too long delayed. If in 
patients with pelvic inflammation, mas.ses persist after a sufficient con- 
servative regime of palliation and chemotherapy to produce abatement 
of signs and symptoms of acute inflammation, l.hcse masses should he 
removed. In young women with relaxation of the pelvic floor and 
moderate uterine prolapse, repair operations of conservative types, com- 
patible wth future childbearing, should be carried out in preference 
to delaying operation until the jiatienls’ families are complete in order 
to do more radical procedures. 

CONCLU.SIONS 

We believe that the foregoing study warrants the following con- 
clusions : 

1. That arterial hypertension occurs witli greater frequency in pa- 
tients suffering from various types of large pelvic masses and from 
uterine prolapse than it does generally in women of similar age. 

2. That the hypertension in such a group probably results frequently 
from interference with normal ureteral drainage caused by the gyne- 
cologic lesion in question. 

3. That the therapy selected for the treatment of such g^mecologic 
lesions should be of a tj^pe that tends to relieve as completely as pos- 
sible such interference with ureteral drainage ; namely, surgical removal 
of the pelvic masses and adequate repair of uterine prolapse. 

4. That such therapy should not be delayed too long mei’ely because 
of the absence of marked sj^mptoms on the part of the patient. 

The diodrast used for intravenous urography in tlicse studies was furnished b> 
the Winthrop Chemical Company. 
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Table IX. Comparison of Percentage Incidence op Hypertension by' Age 
Decades in 200 Patients Studied, Author’s Controls, and 3,250 Women 

Reported by Wetherby 


AGE 

SERIES STUDIED 

AUTHOR ’S CONTROL 

3,250 WOMEN 

WETHERBY 

Under 20 

50.0 


1.05 

20-29 

12.5 

15.S 

3.01 

30-39 

32.9 

17.6 

10.33 

40-49 

50.0 

25.9 

40.89 

50-59 

75.0 

57.1 

50.50 

60-69 

70-79 

100.0 

57.0 

66.82 


We feel that such a concept ma}'- offer a possible explanation for the 
syndrome sometimes referred to as “myoma heart,” which has hitherto 
not been adequately explained. We furthermore feel that in planning 
gynecologic treatment for patients suffering from such diseases as tend 
to interfere with the normal function of the urinary tract, therapeutic 
methods should be chosen which tend as nearly as possible to remove 
eompletety such interference. This ive believe is particularly pertinent 
regarding the selection of operation or irradiation therapy for uterine 
fibroids. The latter type of therapy, although it may relieve the obvious 
symptoms of fibroids such as uterine bleeding, does not remove the 
tumors. Furthermore, as has been shown previously in two publica- 
tions by one of us (Everett^”’ ^®), this type of therapy per se sometimes 
results in fibrosis Avith stricture formation in the lower ureters. We, 
therefore, feel that before selecting irradiation therapy for uterine 
fibroids, the presence of hydronephrosis and hydroureter should be 
eliminated by intravenous urography, and indeed that probably the 
best policy is to confine such tlierapy to that relatively small group of 
patients in ivliom there is some absolute contraindication to surgical 
intervention. Furthermore, it is not unusual to encounter patients 
near the menopausal age Avith uterine fibroids Avhich are producing no 
symptoms. It has been our tendency in the past to defer operation Avith 
the assurance that if the condition remains asymptomatic until the 
menopause is fully established no further trouble is likely to ensue. 
We noAv feel that before such a policy is decided upon, the absence of 
ureteral compression by the fibroid masses should be determined by 
means of intraAmnous urography. 

In Table III an attempt Avas made to find some common factor such 
as the presence of urinary tract infection or of pelvic inflammation 
which might explain tlie failure of the urinary tracts to return to nor- 
mal folloAAong appropriate gynecologic treatment. Neitlier of these 
factors seemed to ansAver this question adequately, and although it is 
fiifRcult to shoAV statistically or in tabulated form, it has been our im- 
pression from studying the patients individually that a very important 
factor in this regard is the length of time over which the gA-necologic 
lesions in question haAm persisted. It is conceivable that a segment of 


GONORRHEA IN THE FEMALE AND ITS TREATMENT 
WITH SULFONAMIDES®' 


R. Gordon Dougoas, j\[.D., Iona F, Davis, and 
James F. Smandorf, j\[.D., New York, N. Y. 

(From Ihe Dcpartmcnl of Ohstetrics and Gynecology, New Tori: Hospital and 
Cornell University Medical School) 


S OjME of llie earliest medical writings make mention, in both man 
and woman, of the disease we now know as gonorrhea. It remained, 
however, for Neisser (3879) 1o identify and Bnmm (1885) to culture 
the specific microorganism. Yonderlehr and UsiltoiJ of the United 
States Public Health Service staled in 19'37 that at least one million 


persons in this country acquire gonorrhea each year, of whom ap- 
proximately one-fourth (230,000) ai*c women. During the past four 
years there has been ajiproximalel.v three to four thousand female cases 
reported in New York City each year. It is felt by responsible officials 
that this record is far from eom])lcl.e. 

A Imowl'edge of the natural course of this disease is essential in the 
intei’iDretation of therapeiitic measures. It is probable that in many 
cases the disease remains localized to the lower genitourinary tract and 
does not invade beyond the depth of the mucous membrane surfaces. 
Furthermore, in the majority of these patients the infection gradually 
and spontaneously dies out in these sites. The urethra is usually cured 
first and the time necessary for spontaneous cure probably varies from 
a few weeks to even years in some cases. Invasion of the upper genital 
tract most frequentlj^ follows menstruation, the termination of a preg- 
nancy, or the application of physical and chemical agents emploj’^ed ni 
treatment. It is quite uncommon for the infection to persist for any 
long period of time in the Fallopian tubes or peritoneal cavity. Orir 
experience in this respect is, in general, in agreement ivith that of 
Curtis,^ which was reported twenty years ago. In our opinion the use 
of local antiseptics and other older methods of ti’eatment rarel}^ affecte 
favorably the clinical course and, at times, they initiated extension o 
the disease that later caused irreparable damage. The acceptance o 
these facts means that we are not dealing with a fatal disease an 


accordingly any therapy must be absolutely safe. 

Specific fever therapy, based on the thermal death time of the infeetnig 
strain of gonococcus, was introduced by Carpenter and his associates ni 
1932 and constituted the first really specific therapy employed in t e 
treatment of this disease. Carpenter and others^ have reported ovei 


*Read, by invitation, at the Sixty-Seventh Annual Meeting- of the American Gjne 
cological Society. Skytop Lodge, Pa., June 15 to 17, 1942. 
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DISCUSSION 

DE. EOBEET A. KlhIBEOUGH, Philadelphia, Pa. — In view of an increasing 
amount of evidence there can be little doubt that the various obstructive uropathies 
not infrequently cause arterial hypertension. ■ This fact is attested not only by the 
occurrence of hypertension in this group of cases but by the improvement or actual 
relief of hypertension after the obstructive lesions have been eliminated. 

The series of cases presented by Dr. Everett, while not extensive, is sufSciently 
large and so carefully studied that it constitutes an important contribution to this 
chain of evidence. One wonders, however, whether more detailed investigation 
might not have revealed other more likely causes for hypertension in some of his 
patients. 

The high incidence of both hypertension and ureteral obstruction in this rather 
ordinary run of gynecologic cases constitutes a potent reason for early removal of 
pelvic masses and not too long delayed correction of prolapsus. 

I am sure that mauy of us have chosen irradiation therapy for hypertensive 
patients with large myomas rather than subject them to the risks of surgical re- 
moval. In view of this study we possibly have been withholding from such patients 
the best chance of relieving their hypertension. It would seem quite reasonable in 
these eases, as Dr. Everett has suggested, that surgical removal of largo myomas 
is indicated either as prophylaxis against or treatment of the accompanying urinary 
stasis and hypertension. 

DE. EVEEETT (closing). — I had no intention of indicating that hj’pertension 
had been relieved to any great extent, although this seems to have happened in a 
few patients. The number of cases in which this occurred, however, was too small 
to make that deduction of much value. To predict the relief of hypertension in 
individual cases would be very difficult. 

The causes of hj'pertension of renal origin are so involved with the anatomy 
and physiology of the kidney that those who have done the most work on the sub- 
ject, particularly Page, believe that hypertension is largely due to inadequate or 
impaired blood supply of the kidney. According to the work of Goldblatt, this 
Usually results from some compression of the arterial blood supply. 

There are several methods, rather complicated ones, of determining the diminu- 
tion of the blood supply. Howard Taylor has recently reported a series of patients 
with obstetric toxemias, in which he studied the comparison of the inulin and 
iliodrast clearance tests. Diminution of tubular function, as indicated by a de- 
creased diodrast clearance, is supposed to show a diminution of blood supply to 
the tubular epithelium which results in the secretion into the system of pressor 
substances. These tests are usually done on the total renal substance representing 
^mth kidneys. In cases where the surgical relief of hypertension is proposed, a 
better idea of the prognosis may be obtained by differential inulin and diodrast 
clearance tests performed on the individual kidneys. I have carried out such pro- 
cedures in a .few cases, but they are almost too tedious and time-consuming to 
'^PPly to a large series. 
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A study of such factors as age, color, marital status, and the incidence 
of pregnancy prior to, during, and following treatment revealed no 
important differences in the three groups. Fig. 1 illustrates the distribu- 
tion of patients ndth respect to the iiature of the infection. The number 
thought to have acute initial infections was practically the same in 
each group. There was a somewhat larger number of chronic infections 
in the sulfanilamide group. Most instances of recurrence of the disease 
were treated with sulfathiazole or .sulfadiazine for reasons that will later 
become evident. Fig. 2 demonstrates tlie close similarity in the three 
groups as far as the site of disease is concerned. Nearly 60 per cent 
of the entire group were thought to have the disease confined entirely 
to the lower genitourinary tract. It was impossible to demonstrate 
the presence of the disease in the genital tract in one of two patients 
who had suppurative arthritis despite repeated positive cultures from 
the joint exudate. 



I.E. REINFECTIONS 
COR EXACERBATIONS') 


Pig-. 1. — ^Nature of infection. 


Serologic or other positive evidence of sj^philis was present at the time 
of admission on 19 occasions (10.3 per cent), four instances in each of 
the sulfanilamide and sulfadiazine groups and 11 times in the sulfa- 
nilamide group. A few patients were admitted with early infectious 
syphilis and for the most part were treated for that disease until they 
wei’e rendered noninfectious before instituting the sulfonamide therapy. 

DIAGNOSIS 

The diagnosis of gonorrhea has long been a difiEicult, and in some 
respects, a controversial problem. It is true that a clinical history 
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80 per cent of cures where this principle was adhered to folloudng a 
single treatment. The method, however, is now employed only to a 
very limited extent and chiefly in the treatment of sulfonamide failures. 
Chnieal reports on the use of sulfanilamide started appearing during 
the summer of 1937 and have since completely revolutionized our thera- 
peutic armamentarium. Our investigations with this compound were 
commenced shortly thereafter. Sulfathiazole in late 1939 and sul- 
fadiazine in 1940 Avere introduced for clinical investigation and Avere 
at once employed in the studies to he reported. While there have been 
many favorable clinical reports on the use of the former drug in 
gonorrhea Amry feAV on the use of the latter compound have as yet 
appeared in the literature. The advent of these ncAAmr methods of 
treatment has aroused much interest and the imagination of many public 
health officials has been stii'red to the point AAdiere they noAV believe it 
possible to eliminate this most prevalent of all infectious diseases. With 
these facts in mind it Avould appear to be an appropriate time to revieAV 
some phases of our AAmrk on this problem. 

It is our purpose to detail our experiences from tAvo main points of 
vieA\^ The first has reference to diagnosis and an attempt aauII be made 
to correlate subjective symptoms and signs AA'ith more exact laboratoiy 
studies. Data aagII be presented, demonstrating the superiority of cul- 
tural methods as compared to the study of smears. The second problem 
deals largely AAutli therapy and is confined entirely to the evaluation of 
three drugs, i.e., sulfanilamide, sulfathiazole, and sulfadiazine. Varia- 
tions in dosage, duration of treatment, the effect of various social and 
economic factors, pregnancy, race, age, and other differences Avill be 
considered briefly. Toxicity and dangei-s associated AA'ith the adminis- 
ti’ation of the Amrious drugs Avill be commented upon. 

The study is based upon obseiwations made on 185 admissions to 
the Ncaa’' York Lying-in Hospital of 158 patients all of aa'Iioiu had gon- 
orrhea. TAAmnty-fiAm patients AAmre admitted a second time and tAvo on 
a third occasion. Patients not admitted or Avliere there aa'os any question 
as to the diagnosis are excluded fi’oni the present study. Sixty-four 
patients Avere treated AAuth sulfanilamide, 62 AA’ith sulfathiazole, and 
59 AAUth sulfadiazine. In the charts that folloAv the tliree groups are 
designated according to the sulfonamide employed irrespective of 
"hethei* the data liaA^e reference to therapy or not. Dosage, toxic symp- 
toms, flviid balance, blood and urine studies, and social behaA'ior AA'cre 
all knoAA'ii factors, many of A\iiich are undeterminable in the case of 
ainbulatoiy patients. A comparison of factors, such as age, color, site 
of disease, etc., is necessary because at the time^tlie study AA'as started 
only sulfanilamide, of the drugs employed, AA'as available. The other 
compounds AA-ere used as they AA-ere introduced for investigational inir- 
Poses, and accordingly it AA’as not possible to alternate patients at tlie 
time of admission AA'ith respect to the drug employed. 
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tractions. This was controlled by luminal sodium, 5 gr., and proluton, 
0.2 mg., given intramuscularly and codeine 2 gr. subcutaneously. It 
was necessary to repeat this procedure three times suhsequentlj'-, Janu- 
ary 5, 29, and February 12. 

The patient was able to be up and about throughout all but the last 
six weeks of the last pregnancy which was in striking contrast to the 
seven previous gestations. She even took several train, car, and plane 
trips, totaling almost 4,000 miles during the second and third months 
of gestation. At the thirty-sixth week the patient began to feel badly 
and the blood pressure rose from the usual 100/70 to 120/80 with gen- 
eral malaise and mental depression. The nrea in the blood was slightly 
elevated, and it Avas thought that the patient was threatened Avith an 
atypical toxemia. Labor Avas, therefore, induced on April 5, 1941, and 
a Avell-developed female child A\ms born April 6, 1941. The only ab- 
normality noted Avas a moderate jaundice Avhich cleared up in about 
three AA^eeks. 

The report on the blood groupings Avas as folloAA’^s ; 

Baby’s blood: 4/7/41, Taken the day after birth. Type A 
(international classification). 

Father's blood was the same group, and there was no cross ag- 
glutination after one-half hour. 

Mother’s blood belonged to Group O (international classifica- 
tion). 

The microscopic cross-agglutination test shoAved agglutination of 
daughter’s cells by the mother’s .'’orum and no agglutination of the 
mother’s cells by the daughter’s serum after one-half hour. Thus, it is 
seen that the neAidy forming blood and probably other tissues of the de- 
veloping fetus Avere actually incompatible, at least Avith the mother’s 
blood. 

Thinking that the Rh factor iso-immunization might account for some 
of the pathology, tests Avere carried out on the parents. It was found 
that the father’s blood Avas Rh negative and the mother’s and baby’s 
bloods Rh positive, thus excluding the possibility that there could he 
any iso-immunization factor as a cause of the hyperemesis. Tests for 
another antigen, Avork in Avhieh is to be published shortly, Avere carried 
out. This antigen Avhicli has just been brought to light may possibly 
have been a factor in the present case as the father’s and baby’s bloods 
Avere positive and the mother’s A\'as negative. 

COJIMENTS 

It is Avorthj^ of note that the patient liad been allergic to certain 
foods for scA'eral years. She AAmuld suffer from scAm’e incapacitating 
headaches requiring 2 to 3 gr. of codeine by hjqiodermic to control 
them. The headaches occurred six to eiglit hours after taking such 
articles of diet as coffee, chocolate, peas, maple sjTUp, and coav’s milk 
and cream. She Avas extremely sensitiA’-e to paprika, liaving had_ at- 
tacks of pulmonary edema on three different occasions. These reactions 
AA'ere unaltered by the pregnancy, but most interesting Avas the fact that 
slie began to have a return of this severe tjqie of headache during the 
pregnancy Avithout taking any food to Avhich she Avas Ioioaati to be 
sensitive. It Avas foimd that AAdien the husband had taken any of the 
foods to AA'hich she Avas sensitive that a headache folloAA'ed the injection 
of his blood AAUthin tAvo or three houi-s. After the tAventieth Aveek, tlie 
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correlated with the physical findings may be very suggestive. The 
complement fixation test has largely fallen into disrepute in this country. 
Torrey,® on the other hand, still feels that it is a highly specific diag- 
nostic aid, if the antigen is of high sensitmty, low in anticoniplimentary 
property and all proper precautions in conducting the test are exercised. 
Assmning this' to he true many negative tests during the early stages and 
many positive reactions after the cure of the disease Avould almost 
certainly be obtained. These points become especially significant at the 
present time in the control of treatment when the disease may actually 
be cured in a matter of hours. Thus from a laboratory point of view 
we are confined largely to the use of smears and cultures. 



Fig-. 2. — Site of disease. 

ROUTINE EjMPLOYED 

With adequate exposure of the vulva and a good source of light, 
the labia are held far apart, bringing the external uretliral meatus into 
view. The area just within the meatus is first cleaned with a sterile 
applicator which is then discarded. The urethra is massaged from back 
forward and from either side to the midline. The exudate so expressed 
is collected on a small, moist sterile swab. Smears are prepared by 
the “rolling technique” on clean glass slides, and after I’eapphdng the 
to the urethra it is plated directly on a chocolate agar plate 
(Difeo*). Cervical exudate for similar studies is obtained from the 
endocervix after cleaning the vaginal vault with a sterile cotton ball. 
In the event that hacteriologic quantitative determinations are desired, 
the technique is the same, excepting the swah is I’otated three complete 
turnon either the urethra or cervix. The swah is then inoculated and 

E)ifco Laboratories, Incorporated, Detroit, Michigan. 
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emulsified in 0.5 c.c. of Douglas brolli and 0.2 c.e. of tlie suspension is 
then inoculated on the surface of the plates. 

The laboratory procedure used is e.ssentially the modification by 
Leahy and Carpenter,® of the teelinique proposed by McLeod and his 
co-authors." 

All smears were stained by Gram's method. With respect to the in- 
terpretation of smears a "positive” implies tiie organisms to be intra- 
cellular and otherwise characteristic. Tiie chocolate agar plates were 
placed in an inverted position in airtight .I'ars, replacing approximately 
12 per cent of the air with 10 per cent carbon dioxide. 

Observations of cultures were made at the end of a fortj^-eight hour 
incubation period at 37° C. ; .smears were made of the typical colonies 
and stained by Gram’s method. Frequently in the ease of initial cul- 
tures the colonies were subcultured to carbohydrate media for the 
fermentation reaction to a.seertain final confirmation. 



Fig. 3. — Symptoms on admission (entire series). 


All subsequent cultures were examined by the oxydase reaction 
described by McLeod, et al.’’ The reagent is applied by pipetting 1 to 
2 c.e. of a 1 per cent aqueous solution of p-aminodimethyl aniline mono- 
hydrochloride.'^ The plate is observed for evidence of color changes in 
the colonies. The color reactions occurring in sequence are pinKj 
maroon, and finally black with intermediary changes. Smears are then 
made and stained bj^ Gram’s method. 

Since the dye is toxic for the gonococcus, if subcultures are desired, 
it is necessary to transfer the suspected colony in the pink stage, ^h® 
oxidation progressing to the black stage of the colony will render the 
cells nonviahle, therefore, preventing growth in subculture. Howevei, 
the dye does not interfere with Gram’s stain. 


*Eastman Kodak Company, Rochester, New Y'ork. 
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Fig. 3 illustrates the frequency of the occurrence of the more common 
symptoms. It is significant to note that 16 per cent had no complaints 
and an additional 27 per cent gave leucorrhea as their only symptom, a 
total of 43 per cent. Urinary tract symptoms were present in one- 
third and abdominal pain was complained of in approximately an equal 
number of cases. The patients without symptoms ivere discovered, for 
the most part, through epidemiologic studies carried out by the Depart- 
ment of Health of New York City, and referred to us for treatment. 
The duration of symptoms played no role as far as we could determine 
in the therapeutic results. 

In Pig. 4 the diagnostic results of smear and culture studies are dis- 
played. The first section of the chart is based on an analysis of the 
results of the first specimen only obtained from each patient. The 
similarity of results in each of the groups is striking. If the data are 
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Fig. 4. — Positive diagnosis by first specimen studied before treatment. 


combined and approximations employed we may say that nine-tenths 
of the cervical cultures and only one-half of the cervical smears were 
positive. Sixty per cent of the urethral cultures and one-half that 
number of urethral smears were found to be jiGsitive. 

If we study the results of all cultures and smears taken hefoi-e the 
onset of treatment we may say that a positive laboratory diagnosis was 
based on both positive cultures and smears in nearly GO per cent, on 
positive cultures only in over 35 per cent and positive smears alone in a 
relatively insignificant number of ca.sos. In addition, a nnmbcr of the 
smears revealed extracellular forms and might be designated ■■susi)i- 
cious’’ but are rightfully excluded from the po.sitive . group. Even if 
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these were included they would raise the positive cervical smears hut 
12 per cent and tlic urethral smears 9 per cent. 

Fig. 5 illustrates tlie results of all cultures and smears employed in 
the diagnosis, control of ■ treatment, and in follow-up studies. These 
data are based on a total of 8,765 laboratoiy procedures. Many negative 
specimens are introduced by tins means of analysis so that tlie number 
of positive results appears relatively small. However, the essential 
differences, as far as the relative value of the four procedures with 
relation to positives, are maintained. Therefore, it becomes evident that 
if cultures are omitted from' any diagnostic routine, approximately 
35 per cent of patients who actually have the disease wull be undiagnosed. 



Fig. 5. — ^Results of all cultures and smears employed in diagnosis control of treatment 

and follow-up. 

If suspicious cases are included as positive, this percentage would he 
reduced to approximately 25 per cent. Many of the cases recognized 
by cultural methods only are likely to be chronic “carriers” who, for 
the most part, may be asjuntomatic, and it is this group which con- 
stitutes a serious public health problem. In general it may be said that 
either smears or cultures will usually give positive results in the acute 
exudative stage of the process but for the accurate diagnosis of the 
latent phase of the disease cultm’al methods should be employed. 

TREATMENT 

The duration of hospitalization was frequently considerably longer 
than actually necessary in order to repeat diagnostic procedures an 
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to malce many other obsei’vations that seemed desirable for this study. 
In general, however, it may be seen from Fig. 6 that the sulfanilamide 
group was hospitalized appreciably longer than the other two groups. 
In fact, two-tliirds of the sulfatliiazole and sulfadiazine groups were 
discharged- by the tenth day at which time only one-fourth of the 
sulfanilamide group were permitted to leave. We feel that hospitaliza- 
tion for therapy is highly desirable but not absolutely essential. 

In over 80 per cent of instances treatment was started within nine 
days from the time the diagnosis was made. Delay was chiefly due to 
locating patients, repetition of diagnostic procedures and the treatment 
of infectious syphilis prior to the institution of sulfonamide therapy. 
In our experience, we found no correlation between the specificity of the 
therapy and the duration of symptoms or the interval from diagnosis 
to treatment. 
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Dig. 7 illustrates various differences in the daily and total dosage 
employed, the duration of treatment in days an " correlates the incidence 
of recurrence of the disease and the failu’’- with each of these factors. 
It is seen that nude variations in the'.ipeutic methods were utilized. 
The daily dosage vai’ied from 2 to 7 the total dosage from 7 to 73 
Grin., and the number of days of tre ainient from 1 to 13. The instances 
of prolonged and high dosage were in patients with unusual circum- 
stances or for experimental reasons, and were few in number. The 
most commonlv employed dailv dose wa.s 5.4 Gm. witli sulfanilamide. 
6.0 Gm. witirsulfathiazole and 4 Gm. witli sulfadiazine. The most 
frequently used total dosace was between 36 and 40 Gm. lor sulfanila- 
mide and sulfatliiazole, and 20 and 2J> Gm. for sulfadiazine. The treat- 
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nieiit was eoiitinued somewhat longer in tiie sulfanilamide group than 
in the other groups. During the progress of the study we gradually 
employed both a smaller daily and total dosage and in addition, the 
duration of treatment, tended to be of shorter duration. A careful 
survey of this chart shows that the majority of the patients that sub- 
sequently developed a reeun-enee of the disease, were treated with a 
relatively large dosage over a .satisfactory ])eriod of time. In fact, the 
recurrences are distributed from a statistical analysis according to 
chance, and none of the data indicates Hint recurrence of di.sea.se was in 
any way dependent iq) 0 ]i any ])artieu]ar jjlan of therajty. In addition, 
two-thirds (18) of those that devclo])cd a reeuis’cnce, later freely 
admitted the ])o.s.sibility of reinfection. Of the remaining 9 we have 
good reason to believe that reinfection Avas possible in some instances. 



Fig. 7. — Treatment. 


Daily dosage, total dosage, and duration correlated with recur- 
rence of disease and failures. , 


On the other hand, in one patient, at least, Ave feel that reinfection Avas 
most unlikely and this recurrence Atmuld seem to I’epresent a genuine 
exacerbation. The patients in the four instances of sulfanilamide failuie 
all received 5.4 Om. of the drug per day. We feel, at the present tune, 
that if evidence of a satisfactory rasult is not CAudent AAothm forty- 
eight hours, there is little use in continuing the drug in question. 

In order to evaluate the specificity of the Amrious compounds aat 
started taking smears and cultures after the lapse of seAmral days. As 
the sulfanilamide study progressed aa'^c shortened this interval in turn, 
because the first specimen studied Avas frequently negative, to 48, 2 , 
and 12 hours, respectively. FolloAAung the introduction of sulfathiazo e 
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and sulfadiazine, tlie interval was shortened further so that a con- 
siderable number of studies on the secretions were obtained at intervals 
of two hours after the onset of treatment. The blocks in Fig. 8 illus- 
trate the interval from the onset of treatment to the time of the first 
examination of the secretions. In many instances subsequent studies 
were carried oiit at frequent intervals, but this information is not in- 
cluded on the chart. Earlier statements explain why there were not 
as many obseiwations made early in the sulfanilamide group as there 
were in the other two groups. The curve on this chart shows the number 



of hours from the onset of treatment to the time the smears and cul- 
tures became negative. Baeteriologie cure is thus seen to he evident 
most frequently in the sulfanilamide group in forty-one to fifty hours 
and in the sulf athiazole and sufadiazine groups in nine to tw-elve hours. 
Consideration of the data expressed by the curve does not give all 
desired information because on many occasions the first specimen studied 
was negative. Obviously then, under those circumstances the exact 
time of baeteriologie cure was unkno^NUi. 

For more positive information. Fig. 9 was constructed and illustrates 
the length of time from the onset of the treatment to the time of the 
knoAMi positive culture. Fifty-nine patients had. positive laIx)iatorj 
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tests following tlie onset of treatment. Eight patients in the sulfanila- 
mide group, 3 of the sulfathiazole group, and 2 of the sulfadiazine 
group had positive cultures more than twenty-four hours after the 
onset of treatment. Furthermore, 6 of the sulfanilamide treated cases 
had positive cultures more than fifty hours after the onset of treatment. 

Pig. 10 illustrates graphically the sequence of events in a patient 
treated ivith sulfanilamide with reference to gonococcus colonj'- counts on 
standard unit volumes of secretion obtained from the cervix and the 
urethra. The number of colonies are represented by figures in a geo- 
metrical progression, 4,096 representing infinity as far as quantitative 
determinations are possible. After the diagnosis was made 7 cultures 
were obtained at two-hour intervals when no medication was adminis- 
tered, to serve as a control of the effect of repeated cultures on colony 
counts. Six days later cultures ivere obtained at the same intervals. 



Sulfanilamide (3.6 Gm.) was administered at the time the first culture 
was taken and 1.8 Gm. four hours later followed by 0.9 Gm. every fo^ 
hours thereafter. The colony counts , indicate a sudden diminution ^ in 
the number of gonococcus colonies and the cultures became negative 
in ten hours. This patient was one of two, in the sulfanilamide group, 
who developed a bacteriologic cure ■within such a short period of time. 
The blood concentration was 11 mg. per cent ■v\'ithin four hours after the 
onset of treatment where it remained remarkably constant tmtib Ihe 
drug -urns discontinued five days later. _ “ i 

^ Pig. 11 is constructed along similar lines, expecting no control period 
IS included. The patient was a single, white girl "with ^vhat "vyas thought 
to be an acute initial infection confined to the lower genitourinary tract. 
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Fig. 12. — Acute gonorrhea trenteil with sulfatlilazole. 




Fig. 13 . — Chronic gonorrhea treated with sulfadiazine. 
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husband discontinued eating above-mentioned articles of diet, and tie 
patient had no further headaches. 

It is hoped that tliis report will stimulate further worh to determine 
the answer to several questions : 

1. Would female blood of the same group as the husband’s he equally 
effective? 

2. Would male or female blood from persons of other groups be 
effective ? 

3. Would serum or plasma of proper group but other than that of 
the husband produce the same result? 

4. Is the active agent some hitherto unknown factor other than blood 
(or tissue?) group incompatibility? 

5. What was the constituent of the husband’s blood that caused the 
allergic headache in the patient after intramuscular injection of his 
blood when he had taken any food to which she was sensitive (his- 
tamine?) ? 

If female blood would relieve the patient, it would be proof that male 
hormone could not be a factor. If male blood of the woman’s own blood 
group would produce the result, it could not be the specific blood group 
incompatibility which was the underlying cause of the distress in the 


pregnant woman. 

The work of W. Haase^ has shoum that incompatible blood grouping 
had nothing to do with the development of eclampsia, since the blood 
groups of the mother, father and baby were all the same in a series of 
20 unseleeted cases of eclampsia. 

It is worthy of note that Polayes'**’ also investigating eclampsia found 
that in a series of 12 cases the mother and baby were uniformlj'- of the 
same blood group. The results of these two separate investigators sug- 
gest that the blood grouping may have had something to do with the de- 
velopment of eclampsia but the exact mechanism of the production of 
the toxemia is unknown. It could not have been due to A or B antigen 
incompatibility but to some intra-group reaction. 

Since this report was first prepared, a numlier of obstetricians have 
been contacted. One tried injections of the husband’s blood on four 
patients suffering from hyperemesis. In all of these cases the hyper- 
emesis was controlled by the use of three or four intramuscular injections 
of the husband’s blood. The final work on the antigen factors is still 
to be carried out in some cases. In some the mother was not a universal 
donor as in the case above reported. 

It is recognized that many other methods of treatment have been 
reported and are effective in many cases. Some of these were tried in 


previous pregnancies in the above-mentioned patient, such as proluton,^ 
intravenous glucose and insulin,^’ ^ autohemotherapy,®- ■ various vi- 
tamins,* calcium therapy,® and wheat germ oil. Other methods advocated 
by various authors are variations of hormone therapy,^® adi’enal eor- 
tex,i^- liver injections,i®’ 1® various vitamin injections, i®' en- 
emas of the patient’s urine,®®' psychotherapy,®® adjustment of the 
salt balance,®® administration of fibrinolysate,®'* histidine,®® amyl- 
nitrate and glyceryl-trinitrate,®® biliary drainage with duodenal tube ®® 
Chinese acupuncture,®® parathyroid extract with calcium,® pheno- 
barbital, pneumoperitoneum.®® The use of husband’s blood was men- 
tioned but not discussed in articles hy LePevre,® Saxon and Stoll® 
and also reported on by Thierry,®i who used serum in five cases 
CanoueP® and W. S. Horn.®® Treatment by injections of husband’s 
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others were performed after the cessation of administration of the 
ebihpound and, accordingly, an average of tlie levels is not particularly 
ilKmiinatiug. For this reason, we have plotted in this chart an average 
of the highest blood levels obtained, in milligrams per cent, for different 
dosages of the three drugs. In general, it appears that the smaller 
doses are more efficiently utilized at least as far as availability in an 
uncbmbined form is concerned. From a careful review of all of our 
matei’ial we feel that, if necessaiy, blood and urine determinations 
could be di.spensed with, provided the daily dosage is small (4 Gm. or 
less), the duration of treatment is short (not over five or six daj's) 
and an adequate urinary' butiiut is maintained. 



We have made eveiy effort to obtain a satisfactory period of observa- 
tion in a special follow-up clinic. Fig. 15 summarizes the length oi 
this interval. Many of the patients are still being observed. However, 
as of April last it is seen that slightly over 20 per cent were not followed 
for more than one month, 25 per cent were followed from one to four 
months while an almost equal number were observed from four to eign 
montlis. Slightly more than 20 per cent were kept under observation for 
one year or longer. In the patients that had recurrence of the disease 
^ter the period of. follow-up is calculated only to the time of the re- 
burrenee. . Tliis means the actual period of obseiwation is somewha 
lp?;Ser than is illustrated in this chart. The average number of exanaina- 
tiohs in the hospital following the onset of treatment was 7.9 and in 
the follow-up clinic after discharge 3.1 per patient. 
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T]ie complete lack of response to the sulfanilamide, however, serves as an 
adequate control. Many of the infinite colony counts are excluded from 
the graph because of their similarity. Four days after discontinuing 
the sulfanilamide, sulfadiazine was started and the same observations 
made. Cultures thirty-six hours later were still positive which, with the 
exception of one failure, represents the slowest bacteriologie response 
observed with this medication. Drug concentrations in the blood were 
a bttle lower than usual but we do not believe this factor offers a 
satisfactory reason for the failure of the sulfanilamide or the slow action 
of the sulfadiazine. 

Fig. 12 represents the course of a 32-year-old widow with a first 
ImouTi infection treated with sulfathiazole. Blood concentrations are 
lower which is characteristic of this drug. A bacteriologie cure, how- 
ever, was obtained in ten houi’s and a significant decrease in the colony 
count was noted two hours after starting treatment. 



DAILY DOSAGE 


A. B. 

Fig. 14. — A, Average highest blood levels of sulfonamide in milligram per cent 
correlated with daily dosage. B, Average number of blood and urine sulfonamide 
determinations per patient. 


Fig. 13 is that of a 41-year-old separated, colored woman -with a 
chronic infection. A bacteriologie cure was established in eight houi-s 
following the administration of sulfadiazine. The blood level was 9.6 
nig- per cent within four hours after the onset- of treatment and was 
well maintained on a 4 Gm. daily dose. Cultures and smears taken 
at regular intervals have all been negative and the patient is still under 
observation. 

Fig. 14 illustrates the average number of sulfonamide determinations 
in the blood and urine in the three gi’oups. The data are based on a 
total of 591 blood and 441 urine studies. A considerable number of the 
patients had daily tests performed, while in others tests were done every 
second or third day during the period of therapy. i\rany of the tests 
Were carried out before a sulfonamide equilibrium was established Awhile 
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developed a moderate hemolytic anemia. No such changes were noted in 
the sulfathiazole or sulfadiazine groups. No significant change in the 
white cells was noted. Extensive experimental physiologic and patho- 
logic investigations on possible renal lesions following the administra- 
tion of sulfathiazole and sulfadiazine arc being conducted by different 
woi’kei’s at the present time. It appears that definite toxic changes not 
infrequently occur in the kidney of the dog following the administration 
of sulfadiazine. There is no evidence, however, that such changes take 
place in man in the dosages referred to and in the presence of good 
kidney function. There has been no instance of microscopic or gross 
hematui’ia nor renal colic such as has been reported by .some authors 
during the administration of sulfadiazine or sulfathiazole. We have 
not been able to detect any .suggestion of renal changes in our patients 
in this series, and it is our ojiinion that in the dosage employed, in the 
absence of any pi'e-existing renal lesion and if an adequate urinary 
output is maintained, no real danger exists. 

DISCUSSION 

It has been difficult to subject our clinical observations to statistical 
methods of analysis. Leueorrhea and the acute evidence of inflamma- 
tion in the lower genitourinary ti-aet often subside rapidly. However, 
where there is a mixed infection at these sites some chronic discharge 
may persist. It is our impre.ssion that acut e gonorrheal salpingitis sub- 
sides and is cured just as rapidly as is the process in the lower genital 
tract. It must be made clear, however, that chronic pelvic inflamma- 
tory disease and tuboovarian masses caused by other microorganisms 
are not, in our opinion, affected to even the slightest degree by any of the 
sulfonamides referred to. 

Recently we have been studying the sulfonamide concentration in the 
cervical secretions for some clue as to Avhy such dramatic results are 
obtained. Our findings to date indicate much lower concentrations of 
both sulfathiazole and sulfadiazine than is present in the blood. 

Spread of the disease from the lower to the upper genital tract 
occurred on only two occasions during or following treatment. Both of 
these patients are included in the failures. 

All of our data indicate that sulfanilamide is less specific and slower 
acting than either sulfathiazole or sulfadiazine. In addition to the 
previously presented data, we have had the opportunity of observing 
the results of administering 3.6 Gm. or less per day of sulfanilamide to 
a few ambulatory patients. The pei’sistence of positive cultures in these 
cases lends support to the above statement. Another disadvantage^ to 
this compound lies in the frequency with which it causes disturbing 
subjective symptoms. Sulfathiazole and sulfadiazine are almo^ 
equally specific. Sulfadiazine is slightly more I’apid in its action and 
causes fewer subjective symptoms. 
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Fig. 16 presents in summary the end results. The gonorrheal infec- 
tion was eliminated from both a clinical and bacteriologic point of view 
in 180 out of the total of 185 admissions of 158 patients. Five drug 
failures were observed, 4 being in the sulfanilamide and one in the 
sulfadiazine group. Three of the sulfanilamide failures promptly re- 
sponded to one of the other sulfonamides while the other case occurred 
before these compounds were available and that patient was retained in 
the hospital until a spontaneous cure developed. The sulfadiazine 
failui’e later responded to a second course of the same dimg during the 
puerperiiun. In 27 instances, there was a later recurrence of the disease. 
Approximately one-half of these occurred more than four months after 
treatment. In two-thirds of this group, the possibility of reinfection 



Fig. 16. — Summary of end results. 


was admitted, while in the remainder such an admission was not ob- 
tained. Obviously, it is impossible for us to say tvith certainty whether 
these infections represent an exacerbation of the original infection or 
whether they are reinfections. Our own feeling, however, is that the 
great majority at least are new infections. 

TOXICITY OF THE DRUGS 

Two-thirds of the sulfanilamide group had toxic manifestations, such 
ss nausea, vomiting, anorexia, cyanosis, chills, fever, vertigo, headache, 
etc., while only 7 of the sulfathiazole and none of the sulfadiazine groups 
had such findings. Hemoglobin detemiinations, red and white blood 
counts, and sedimentation rates were routinely performed at' frequent 
intervals on all patients. The only significant change noted^ on an 
analysis of these data was the tendency to develop anemia during .sul- 
fanilamide administration. In fact, two patients in this series actually 
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6. Bacteriologic cure is luosi frequently encountered within nine to 
twelve liours after the administration of sulfatliiazole or sulfadiazine 
and fortj^ to fifty hours after sulfanilamide. • 

7. Four grams of sulfadiazine or siilfathiazole in divided daily doses 
for six consecutive days constitutes, at tlie present time, the most ideal 
form of therapy. 

8. Bacteriologic cures were esfabli.shed in 180 out of 185 admissions 
of 158 female patients with gonorrliea. Tlierc were 27 recurrences of 
tlie disease whieli were thought, for tlic most pai-t, to ho new infections. 
There were four failures witli sulfanilamide and one with sulfadiazine. 
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DISCUSSION 

DE. FEEDERICK H. FALLS, Chicago, III. — Tlie use of any agent in the cure 
of disease must always be evaluated in the liglit of what may be expected to hap- 
pen if the disease were allowed to progress untreated or treated by some other 
method. Dr, Douglas has rightfully pointed out that gonorrliea in the female 
generative tract is rarely if ever fatal; that a large percentage of the cases are 
infections of the lower genital tract which tend to die out spontaneously. It is a 
matter of common knowledge that the same rule holds true for infections of the 
upper genital tract. The true worth therefore of a given method of treatment for 
such a disease depends upon the speed with which the results are accomplished, 
their permanence, and on the innocuousness of the remedy. 

The vulnerability of the gonococcus to various therapeutic agents is well recog- 
nized, and one must remember that specific fever therapy in this disease antedated 
Carpenter’s work by many years. Vaccines, composed of dead gonococci and mixed 
bacterial filtrates known as “phylacogen” were used freely as early as 1910. 
This was followed by milk injections, then the Elliott treatment and more recently 
by the Newman thermo-flo, all of which have depended on raising the temperature 
of the tissues to devitalize the gonococcus. Each of these methods produced good 
results according to their sponsors, but all lack the dramatic speed in attaining a 
cure reported by the method here under discussion. 

I should like to raise the question of the diagnosis of gonorrhea in the female 
based on the finding of a gram-negative diplococcus by culture from the urethra 
and cervix. Would we make a diagnosis of pneumonia if we could cultivate the 
pneumococcus from the nose and throat, or of diphtheria if we found a gram 
positive rod that grew well on Loeffler’s media in the throat? Should we call every 
one a typlioid fever patient from ivliom a tyqihoid-like bacillus may be cultivate 
from the stool? I should be in favor of disregarding for the purpose of a study 
of this kind all cases which did not present a definite history or clinical symptoms 
or indisputable stigmas of gonorrhea. Not that I would minimize the importan 
implications of this study in demonstrating a larger number of cases which ap 
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Occasionally in the control of treatment, smears revealed extracellular 
gonococci but cultures inoculated from the same exudate failed to grow. 
Careful investigation of this phenomenon leads us to believe that such 
forms are nonviable. We have frequently used media for culture con- 
taining para-amino-benzoie acid (5 mg. per cent), to inhibit the action 
of any sulfonamide carried by the inoculum to the media. The results 
were the same as that obtained were this inhibitor not added. The 
explanation may be that the exudate actually contains para-amino- 
benzoic acid, which is very likely so, or that the concentration of the 
sulfonamide is so weak that it has no effect. 

All of our observations indicate that a satisfactory therapeutic re- 
sponse is obtained promptly or not at all. If negative cultures are not 
obtained within forty-eight hours after the onset of treatment it would 
appear that there is little use in continuing the treatment, at least with 
the particular sulfonamide concerned. 

Four grams of sulfathiazole or sulfadiazine daily gives just as 
satisfactory results as does the 6 dm. daily dosage and, in fact, our 
most recent but somewhat limited experience indicates that a 2 Gm. 
daily dose may be often equally efficacious. However, this is not always 
true and, accordingly, we cannot advise its routine use as has been 
suggested by many public health agencies. Equally good results were 
obtained in the eases where 1 Gm. of the drug was given at hourly 
intervals for seven hours and then the drug entirely discontinued. In 
the light of these observations, a rational plan of treatment might be 
4 Gm. per day in divided doses of either of these compounds for six days. 
If it Avere necessary to superAuse the administi’ation of the drug, 1 Gm. 
could be administered every hour for 7 doses. In some respects this 
latter plan appears more logical than the former but, as yet, aa’c haA’e 
not had sufficient experience to recommend its general use. 

CONCLUSIONS 

1. Cultures of ceiwical, urethral, or other exudates are much supe- 
rior to reliance on smears alone for the diagnosis, control of treatment, 
or follow-up obserAmtions in the management of patients Avath gonorrhea. 

2. The latent form of the disease is often asjTiiptomatie or associated 
Avith leucorrhea only (43 per cent of cases) and, verj- frequently, can- 
not be recognized Avithout the aid of cultures. 

3. The efficacy of the therapy is unaffected by age, color, pregnancy, 
duration of disease, or site of infection. 

4. Treatment and its control is more efficient if the patient is hos- 
pitalized. 

5. Of the three drugs employed sulfanilamide is the least specific and 
ihe most toxic. Sulfathiazole and sulfadiazine are much more specific 
and rapid in their action and definitely less toxic. Sulfadiazine appears 
fo be slightly more efficient than sulfathiazole and is the least toxic. 
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two menstrual periods witli negative smears and cultures liefore tlicj' are pro- 
nounced cured. 

Sulfanilamide should not be used in children, partly because of its toxicity and 
also because in children it tends to produce drug-fast strain.s. Sulfathiazole ap- 
pears to be the drug of choice in the treatment of children, although we have not 
treated a sufficient number to draw final conclusions. In some instances in chil- 
dren, we supplemented sulfonamide therapy with .stilbestrol in order to obtain a 
cure. 

The sulfathiazole and .sulfadiazine are the drugs of choice in the treatment of 
women. The rate of cure with sulfadiazine was 95.8 per cent. The women respond 
rapidly to the sulfonamides and become noncontagious earlier than when local 
treatment is used. Secondary complications arc rare when the sulfonamide therapy 
is administered earlj'. Drug-fast strains were noted in onl_v 1 in 354 patients. 

DB. CHARLES C. NORRIS, PJiiLADEi.pniA, Pa. — In the gonorrliea clinic at the 
University of Pennsylvania 158 cases, almost all of whom are adults, have been 
treated with sulfathiazole during the past year. Eighty per cent of these cases were 
in the chronic stage. One of our outstanding conclusions is that very little can be 
determined by clinical diagnosis in the chronic cases. So many women have sug- 
gestive signs who do not prove to have gonorrhea culturally, while so many posi- 
tive cases occur in which the stigmas arc inconclusive or ab.sent. "We concluded also 
that cultures were twice as reliable as other methods, including smears. 

Nearly all of our cases were studied for three months. We had about the same 
number of negative cultures within the first week as has been reported. In the 
cases that were studied for three months, however, we had 17 per cent of recurrences 
and of this number the large majority wore cleared up by the second course of 
treatment. However, there were a few cases among that group which seemed to be 
very difficult and did not respond to a second course of treatment. Of course, 
those cases maj' possibly be due to reinfection whicli is not admitted by the pa- 
tients. We had few reactions. Treatment with sulfathiazole is the best method of 
treating gonorrhea in the lower genital tract of women, and I believe has some 
value in the treatment of gonococcal pelvic inflammatory disease. 

DB. GEORGE W. KOSMAK, Neav York, N. Y.— I believe that this subject 
must be looked at from another point of view than the purely clinical one and that 
we should give some attention to the public health aspects in question. In that con- 
nection I do not believe that we should accept without some question the entirelj 
enthusiastic reports which have been brought forward with respect to the treatment 
of gonorrhea by the sulfa group of drugs. These enthusiastic reports have led m 
one instance that I know of, and there may be others, to the publicity by public 
health agencies about the unfailing value of the sulfanilamide group in the treat 
ment of gonorrheal infection. In fact, in the particular instance of which I speak, 
a certain department of health was ready to post in public conveyances a notice to 
the effect that gonorrhea could be cured by sulfathiazole, and the group backing 
this proposition went so far as desirous of publicizing the fact that the public 
should be informed about the value of these drugs to the same degree that the} 
have been already informed about the value of quinine in the treatment of malaria. 
In other words, that any person suspecting they have an infection or having been 
told that they have a gonorrheal infection, might go to any corner drugstoie an 
buy a box of sulfathiazole tablets for self administration. 

Our Society, to which this excellent study has been presented, need not perhaps 
pay much attention to the matter. However, the outcome of such presentations 
may be that, getting into the hands of public health officers and others who are 
concerned with the reduction of these venereal diseases, the resultant- effect ma} 
prove unfortunate. I do not believe that it is desirable for the public at large to 
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parently are gonorrheal carriers, but to say that by a certain method we have cured 
these women of gonorrhea is hardly justifiable. 

■ The second question I would raise is whether the evidence here presented defi- 
nitely settles the question of cure in a great group of these patients. It certainly 
shows that when the sulfa content of the blood- is raised to a certain level that some 
of the drug appears in the cervical and urethral secretions and that under these 
circumstances the organisms previously cultivated from these surfaces could no 
longer be made to grow. It would seem that tiie organism might be inhibited from 
growing by the drug without being killed, and that unless all of these cases were 
followed up by culture, after all therapy had been stopped and the blood level of 
sulfathiazole had returned to normal, that the possibility of revival of the organ- 
ism under the more favorable conditions might be expected. This might account 
for some of the recurrences here cited as potential reinfections. It would also have 
been more convincing if all of the gram-negative diplococci isolated by culture had 
been subcultured and their carbohydrate fermentation reactions studied in order to 
prove their right to be designated gonococci. 

The susceptibility of this organism to sulfa drugs can be shown by an accidental 
circumstance wdiich occurred a few weeks ago at the University of Illinois. A 
class in bacteriology was given some human blood to make up blood agar plates. 
The plates were inoculated wdth live cultures but no growth obtained on incuba- 
tions. Subsequent investigation showed that the blood had been taken from a 
patient wdio was under treatment with a sulfa drug. 

The results of the study of 100 cases of acute salpingitis at Cook County Hos- 
pital with a comparison of patients treated with sulfanilamide, and those not re- 
ceiving the drug are as follows: 

Patients receiving sulfanilamide: 


Average stay in hospital 

11.23 days 

Average days of temperature 

6.64 days 

Average time sick 

17.83 days 

Patients not receiving sulfa drugs: 


Average stay in hospital 

11.03 days 

Average days of temperature 

6.80 days 

Average time sick 

20.48 days 


The patients with the sulfa drug received at least 240 gr. while being treated. 
The highest amount given was 1,200 gr. while being treated. 

DE. PEED L. AT) ATE,, Chicago, III.-— For a number of years past Dr. Hessel- 
tine. Dr. Lucile Hac, and I have been studying patients, principally ambulatory, 
secured through the Social Hygiene Clinic in Cliicago. Naturally the patients did 
not report unless they had some sjTnptoms. We were unable to follow them closely 
within a few hours after treatment. I think, however, we can draw some conclu- 
sions from this series of over 4S0 ivomen and some children who were treated. 

With the different sulfa drugs, we have in the main drawn about the same con- 
clusions as Dr. Douglas. Certain differences in the blood level of these drugs maj 
be obtained in relation to the dosage. For instance, with the sulfathiazole \\e had 
a blood level of 2 to 3 mg. per cent; with sulfadiazine we had a level of 4 to 6 
mg. per cent, and with an increased dosage of the sulfadiazine we had as high as 
11 mg. per cent with 3 Gm. doses. 

We rely much more on cultures than we do on smears for diagnosis as well as 
for the criterion of cure. With sulfadiazine, we had 98 per cent negative cultures 
witliin four days; with sulfatliiazole, we had 97 per cent; with sulfap\ridine, 
per cent; and with sulfanilamide, 88 per cent negative cultures. 

As a criterion of cure we have used the silver nitrate method, but we ha\e found 
that menstruation is probably the best provocative test. Me run our cases through 
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Evidence for the Early Onset op Eegression of the Corpus • 
Luteum of Menstruation 

John I. Brewt^r, M.D., Pli.D., Chicago, III. 

(From the Department of Gynecology and the Henry Baird Fa/uill Lahoratory of 
St. Lillee’.'} Hospital, and the Department of Ohstetrics and Gynecology of 
Northwestern University Medical School) 

T he subject of this report is concemed with the time at which re- 
gression begins in the corpus luteum of menstruation. 

The life c^mle of the corpus luteum of menstiniation in the human 
being has been described and its division into four tj^iical stages has 
been universally accepted. These stages are termed proliferation, vas- 
cularization, mature or blossom stage, and stage of regression (Meyer, 
1911; Prank, 1914). Meyer (1911 and 1932) observed that the blossom 
and regression stages were imperfectly limited and stated that the be- 
ginning of regression could not be definitely recognized. Novak (1934 
and 1941) stated that regression begins shortly before the onset of men- 
struation, about the twenty-sixth day in a patient with a twenty-eight- 
day ovulatory cycle. The material to be presented here indicates rather 
that regi'ession begins at the termination of the so-called vascularization 
stage, four to six days before the onset of menstruation. 

In order to avoid confusion, I wish to state that I shall not describe 
the reported specimens in relation to days of tlie menstrual cycle. 
The variability in the length of normal cycles is so great that the dating 
of specimens according to this method may lead to confusion. Since 
that portion of the menstrual cycle between the time of ovulation and 
the onset of menstruation is relatively constant, I shall date all speci- 
mens by the probable days of age of the corpus luteum. Exact age of a 
given corpus luteum is difficult to determine. Histologic characteristics 
offer the best method. It is possible to evaluate the approximate age 
nothin two to three days by these histologic characteristics. For the 
most exact age determinations, it is necessary to study a series of speci- 
mens in this report. By this method of comparison the age of an in- 
dividual specimen can be estimated more accurately. The study of the 
normal endometrium is also an aid in making age determinations of 
corpora lutea. 

material and methods 

The 97 specimens studied were obtained from patients undergoing 
pelvic operations by members of the gynecologic department of o • 
Luke’s Hospital, to whom I express my appreciation. The patients a^^c 
in acti ve menstrual life and the menstrual cycles were normal, in^ 

♦Read, by invitation, at the Sixty-Seventh Annual Meeting’ of the American Gyne 
cological Society, Skytop Lodge, Pa., June 15 to 17, 1942. 
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be told that gonorrhea is an easily curable disease, whether in men or women. I am 
afraid that such an attitude might contribute to the further dissemination of a 
disease which now constitutes a menace to our Armed and Defense Forces. In the 
present war emergency every effort is being made to reduce the incidence of 
venereal disease. I do not feel that it would be desirable that people should be 
misled by the claim that gonorrhea can be cured easily and without satisfactory 
medical oversight and control. 

DB. DOUGLAS (closing). — ^In discussing this subject we must clearly dif- 
ferentiate chronic pelvic infections with associated inflammatory masses from gonor- 
rhea. The former condition is not in our experience favorably affected by any of 
the sulfonamides that have been employed. On the other hand, if a therapeutic 
response is not obtained in the treatment of gonorrhea witliin forty-eiglit hours, 
consideration should be given to changing the compound or stopping its adminis- 
tration. 

Reference has been made to the production of an asymptomatic carrier state. 
We have encountered this phenomenon with the smaller dosages of sulfanilamide 
but to the best of our knowledge we have not encountered the condition following 
the administration of sulfathiazole or sulfadiazine. However, we believe this pos- 
sibility is one reason why the daily dosage should not be too low. 

Dr. Falls has referred to heat therapy. The treatment introduced by Carpenter 
was based on the thermal death time of the infecting strain of gonococcus. In 
order for a cure to follow, the body temperature should be raised to 41.5° C. as 
long or longer than this period of time. Other forms of heat treatment where this 
temperature is not reached or maintained for the indicated time does not constitute 
specific fever therapy as I have employed the term. 

The question has been raised regarding the identification of the strains isolated. 
Sugar fermentation reactions w'ere frequently employed and the oxidase reagent was 
routinely used. The asymptomatic patients referred to were sent to us for treat- 
ment by the Department of Health of New York City. They had already dissemi- 
nated the disease. 

I may say that the time required for the cultures to become negative after the 
onset of treatment has been the subject of thorough investigation. We have em- 
ployed p-amino-benzoic acid in our media to nullify the effect of any sulfonamide 
carried in the secretions to the media. Determination of the concentration of the 
drug in the cervical secretions has also been carried out on many occasions. As a 
result of these studies we are forced to conclude that the reported results are cor- 
rect. It may be that this form of treatment is more specific in the female than in 
the male. 

Public Health agencies already have the information and are widely disseminat- 
ing it. In many instances they advocate a 2 Gm. daily dosage which we believe 
to be effective usually, although not always. For this reason we believe the 4 Gm. 
daily dosage more desirable. 

We would prefer to be less enthusiastic but our results hardly justifj- such a 
position. The term "cure” as employed is modified by "bacteriologic” when 
based on laboratory data and "apparent” when determined by clinical findings. 


UNIVERSITY OF WASHINGTON' 
SCHOOL OF NURSING 
HARBORVIEW DIVISION. 
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blood is not mentioned in any of the recent textbooks on obstetrics 
although Kosmak,®^ in 1922, made referenee to a report by Blair Bell, 
the original reference for which the author was unable to find. 

Additioiial Comment. — It is interesting to note that the baby, now nine 
months of age, is extremely sensitive to cow’s milk. She became pulse- 
less, cyanotic, and went into shock when given her first tablespoonful 
of cow’s milk at seven months of age. The reaction was repeated on 
a second trial of a smaller amount of cow’s milk one month later. 

It would seem very definite that since many other forms of treat- 
ment had been tried in 7 pregnancies that the injections of husband’s 
blood had a decidedly advantageous therapeutic effect in this case and 
in other cases in which it has been tried. Although the cause of the 
hyperemesis and the reason for the immediate relief of symptoms are still 
conjectural, the fact remains that all the symptoms ceased with this 
simple treatment. The patient was allergic to certain foods and the baby 
has inherited this tendency. 
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patients were operated upon because of pehde pathology, such as 
fibroids, endometriosis, or residues of pelvic infection. That the corpora 
lutea and endometriums can be normal under such circumstances has 
been shown by Sammartino and Gandolfo Herrera (1940), and Brewer 
and Jones (1941). Thus these specimens are considered to be normal. 
The entire corpus luteum was obtained in each instance. The associated 
endometrium was obtained in all but ten instances. Those specimens 
on which chemical analyses of the lipid content were made were quicldy 
weighed and one-half of each was taken for cytologic study and half for 
chemical analysis. Fixation in all instances was begun within ten min- 
utes after the tissues had been removed from their blood supply. Fixa- 
tion in the various solutions was carried out in the refrigerator in order 
to retard the changes that occur in tissues after removal from their 
blood supply. The fixations used were aqueous-formol-chrome-sublimate, 
osmication after the preceding fixation, and neutral formalin. 

Of the 97 corpora lutea studied 13 were in the proliferation stage, 
31 in the vascularization stage, 36 in the so-called mature or blossom 
stage, and 17 in the so-called stage of regression after the onset of 
menstruation. In addition, 8 corpora lutea of earlj' pregnancj’' were 
studied. 

THE VASCULARITY OF THE CORPUS LUTEUM 

The youngest specimen, approximately twenty-four hours old, has 
small capillaries extending into the granulosa ceil layer. The growth 
of the capillaries is rapid as indicated by the numerous endothelial cells 
undergoing mitotic division. In specimens three days of age capillaries 
extend completely through the granulosa cell layer and project into the 
central cavity. The majority of the capillaries are distended with blood. 
Extravaseular blood is marked throughout the entire cell layer, and in 
some regions small lakes are formed. The entire picture during these 
first three days of life of the corpus luteum is one of rapid and extensive 
vascularization of the granulosa lutein cell layer. 

During the subsequent five or six days of life of the corpus luteum, 
which in the literature is termed the vascularization stage, the develop- 
ment of the vascular system reaches its peak. In corpora lutea five days 
of age, the tortuous capillaries are arranged in such a manner that they 
are immediately adjacent to most of the granulosa lutein cells. Each 
vessel is distended with blood (Fig. 1). In specimens of this age there is 
little extravaseular blood in the granulosa lutein layer. There is an 
ingrowth of connective tissue along with the capillaries. This tissue, 
in conjunction with the vascular elements, projects into the central 
cavity, and during the next few^ days of life, the corpus lutemn forms a 
lining separating the granulosa lutein cells from the central cavity. 
Until the corpus luteum is approximately seven to eight days of age 
the vessels throughout the granulosa lutein layer are filled vfith blood. 

In specimens eight to ten days of age, there is^ a, gradual diminution 
of the amount of blood within the vessels located iii the granulosa lutein 
layer. The eapillai’ies are more narrow and more straight (Fig. 2). 
Only a few capillaries in occasional isolated regions are dilated and filled 
with blood. There is little or no extravaseular blood in the granulosa 
lutein cell layer. In the connective tissue core, however, the vessels are 
all dilated and filled with blood. Thero-is also an increase in the amount 
of extravaseular blood in this core. ^ • t , n i 

In corpora lutea after the tenth day of life, there is little bmod 
either within or without the vessels in the. granulosa lutein layer (Fig. 
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3). Only an occasional capillary is found Avhich contains any blood. 
They are for the most part collapsed. There is also a marked increase 
in the amount of connective tissue suiTounding the vessels. 



FIs'. 1. — The vessels in the granulosa lutein layer are distended with blood (blood 
appears black in photomicrograph). The capillaries arc arranged immediately ad- 
jacent to most of the granulosa lutein cells. There is some extravasation in this 
layer. X345.5. Patient 342, aged 4G years. jMenstrual cycle twenty-eight to thirty 
days with four to flve day flow. .Specimen removed on eighteenth day of cycle. Esti- 
mated age of the corpus luteum is approximately flve days. 



Pig. 2. — The vessels in the granulosa lutein layer are straight, narrow, 
tain little blood (arrow). In many regions all the vessels are collapsed ana eiiip 
X345.5. Patient 337, aged 42 years. Menstrual cycles twenty-eight days m irag ■ 
Plow lasts four to flve days. Specimen removed on the twenty-first day of tne ej 
Estimated age of the corpus luteum is approximately nine days. 


The cessation of development of the vascular system throughout the 
granulosa lutein layer, the reduction in the blood in the vessels, the 
marked narro-vvness and straightness of the vessels, the collapsed capil- 
laries, and the great increase in the amount of connective tissue sui- 
rounding the vessels are interpreted as evidence of regression of the 
vascular system. These changes begin to appear at about the eighth 
day of life of the corpus luteum. 
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In corpora lutea of early pregnancy, tlie above-described changes do 
not take place. There is instead a continuation of the development and 
functioning of the vascular system. 

A review of the many descriptions of the vascularization stage of the 
human corpus luteum, as well as the findings reported here, indicate 
that a reduction in vascularity of the corpus luteum occurs at tiie end 
of the vascularization stage. During the so-called blossom stage all 
authors describe a marked reduction in the amount of blood in the 
granulosa lutein layer and regressive changes in the vascular system. 
According to this there is, during the previously so-called period of 
maximum function, a marked decrease in vascularity. This is not con- 
sistent with the known fact that for maximum function of any tissue, 
a maximum blood supply is required. 

It is more sound to conclude, first, that the period of maximum func- 
tion of the corpus luteum coincides with the period of greatest vas- 
cularity, which, in this instance, is the so-called vascularization stage; 



,, 3. — This corpus luteum, approximately eleven days of age. was renioved on 

rne twentieth day of the cycle. The capillaries are collapsed and empty. X34o.o. the 
No. 345, was 46 years of age. The menstrual cycles were twenty-eight days m 
length and the flow lasted three to five days. 


and second, that when there is a decrease in the vascularity of the cor- 
pus luteum there is a simultaneous decrease in functional activity of 
that gland. It follows then, that the function of the human corpus 
luteum of menstruation begins to decrease at the termination of the 
vascularization stage. The reduced vascularity and the regressive 
changes of the vascular system during the period of life of the corpus 
luteum that has been called the blossom, or mature stage indicates, in 
reality, that this is the period of beginning regression of the gland. 

THE GRANULOSA LUTEIN CELLS 

The changes in the granulosa lutein cells that indicate functional 
activity appear simultaneously with the ingrowth of capillaries into that 
layer. With the steady increase in vascularity, the cells become lai’ger 
and acquire mature functional characteristics. In corpora lutea approxi- 
mately seven to eight days of age all of the granulosa lutein cells arc 
not developed to the same degree as Meyer (1911 and 1932) has pi e- 
viously X’eported. In this stage, the cells contain many small lipid drop- 
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lets scattered through the cytoplasm. The greatest lipid content is ob- 
served in those cells along tlie border of tlie central cavity. The nuclei 
are large, vesicular, and round or oval. 

Near the end of the vascularization stage (corpora lutea eight to 
nine days of age) some of the granulosa lutein cells begin to degenerate. 
In a typical specimen of this age group (No. 337) approximately nine 
days of age, there are rather frequent granulosa lutein cells that are 
large, have clear cytoplasm, and pyknotic nuclei (Fig. 4). The en- 
dometrium associated with- this eoi-pus luteum shows no evidence of 
regression. In specimens of this age group some lipid laden cells have 
nuclei that are pyknotic, while in others the nuclei are nearly normal. 
In later stages, the number of cells evidencing degeneration increases 
progressively. In Specimen 255, approximately eleven days of age, such 



Pig-. 4. — Near the end of the vascularization stage there are in the 
lutein layer iarge degenerating cells -with clear cytoplasm and pyknotic nuclei, r'v 
are shown here (arrows) X491. This corpus luteum, aged 9 days, was remo-vea o 
the twenty-first day of the cycle. The patient, No. 337, aged 42 years, had cycles 
twenty-eight days in lengtli with four or five days’ flow. 


degenerating cells are more numerous and a greater number of nuclei 
are pyknotic (Fig. 5). These more extensive zones of degeneration are 
localized. The amount of lipid in most of the granulosa lutein cells is 
increased, and the droplets are larger. The endometrium of this speci- 
men is shown in Fig. 6. Involution has begun as indicated by the 
squashed appearance of the glands and tlie absence of edema. Super- 
ficial infiltration of leucocytes and Ijunpliocytes has not yet occurred. 

During the eighth to the tenth day of life of the corpus luteum, inany 
of the granulosa lutein cells continue to enlarge somewhat. _ Some of these 
cells are larger because of degenerative changes with an increase m uie 
number and size of lipid droplets, while some are larger probably be- 
cause of a continuation of their secretorj'- function. From the elevent 
or twelfth day on, however, the vast majority of all granulosa lutein 
cells shrink in size. In Specimen 149, which is typical of those approxi- 
mately thirteen daj^s of age, there are many large degenerating granulosa 
lutein cells. In addition, many cells are shrunken and have intact nuclei. 
Other shrunken cells have nuclei that are irregular in shape, stain pooi" 37 
and are variable in size (Fig. 7). The cytoplasm in these cells _i 
vacuolated. The cell membranes are irregular. The visible lipid materia 
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in increased. The endometrium is sho^vn in Fig. 8. Involution has taken 
place, and there is some infiltration of leucocytes and lymphocytes 
superficially. 

In corpora lutea removed just before the onset of menstruation (ap- 
proximately fourteen daj^s of age), the vast majority of the granulosa 
lutein cells are shrunken. Many retain intact nuclei. In Specimen 406, 
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Fig. 5. — Degenerating granulosa lutein celis are numerous. There is no blood In 
the vessels of the granulosa lutein layer of this specimen. X'lSl. The estimated age 
approximately twelve days. The endometrium undergoing involution is shown In 
Fig. 6. This specimen was obtained from Patient 255, aged 35 years, on the twentj^ 
seventh day of the cycle. Tlio cycles were twenty-six to thirty-five days in length 
with five days’ flow. 



Pig. 6.. — Involution in thi<! endometrium has occurred as indicated by the squash^ 
appearance of C glands and ?he Toss Tedima fluid. The regressing corpus luteum 
AS Sfiown in Fig, 5, 
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removed Avitliin six hours after the onset of menstruation, tiie cells are 
small; the nuclei are indistinct; the lipid content is increased; and the 
staining- quality of the nuclei and cytoplasm is poor (Pig,. 9). Most of 
the endometrium is still intact although the characteristic premenstrual 
loosening up of tlie tissue is apparent (Fig. 10). In the progressing 



Fig. 7. — In this degenerating corpus luteum approximately tliirteen days of age, the 
granulosa lutein cells are shrunken. Numerous cells have pyknotic nuclei and clear 
cytoplasm. The cell membranes are irregular and the connective tissue is increased. 
X49i. The endometrium is shown in Fig. 8. The patient. No. 149, aged 36 years, 
was operated upon on the thirtietli day of her cycle. Her cycles were usually twenty- 
eight days in length with three or four days’ flow. 



Fig. 8. — This photomicrograph shows the infiltration of leucocytes and 
cytes that usually occurs two to three days before menstruation. The corpus luie 
is shown in Fig. 7. 

stages of death these changes in the corpus luteum are more profound. 
The cell membranes are finally lost and connective tissue replaces tne 
granulosa lutein layer. Connective tissue invasion of the granulosa 
lutein layer is a continuous process from the time of ovulation. During 
regression of the gland, however, the invasion is more rapid. 



BRE^^^5R: HUMAN CORPUS LUTEUM 


1055 


The degenei’ative changes that characterize regression of the corpus 
luteum are fatty degeneration and simple atrophy of the granulosa 
lutein cells. 

At about the eighth or ninth day a marlced increase in visible lipids 
in the gramdosa lutein cells is observed. During the subsequent existence 
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Fig. 9 — In this photomicrograph of the granulosa lutein layer of a specimen re- 
moved six hours after the onset of menstruation, the general staining Qualit ® . , 

cells are markedly reduced, the cell membranes are indistinct, and the n cycles 

pyknosis and karyorrhexis, X491. This patient. No. 406, aged 45 > ears had cjcm^ 
usually of thirty days with five or six days flow. This e>cle just comp 
thirty-one days in length. A portion of the endometrium vhich has not . 
quamated is shown in Pig. 10. 



Fig. 10. — This photomicrograph shows the loosemng up e^^'’j®.j^^l°oQvtes. and the 
dema, the collapsed glands, the infiltration of ^e^eeei te _^,^mation' has occurred 
xtrayasation which indicate impending menstmal sloug • before operation. The 

n other portions. Menstruation began clinically six hours oeioie 
orpus luteum is shown in Fig. 9. 
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of the corpus luteum, the content increases. That the increase 

of lipid content is a part of a. degenerative rather than a functional 
process is suggested by four tilings. First, the quantity of lipids in- 
creases steadily tliroughout the subsequent degeneration of the corpus 
luteum. Second, the lipids are most abundant in those cells shoiving 
histologic evidence of degeneration. Third, the lipid droplets are of 
various sizes and many are large globules in contrast to the fine droplets 
observed in earlier functional stages. Fourth, in the presence of con- 
tinued or increased functional activity of the corpus luteum, such as 
occurs in pregnancy, no such increase in visilile lipids occurs. In the 
granulosa lutein layer the simultaneous occurrence of fatty degenera- 
tion and reduced circulation suggests that the fatty changes are the 
result of anoxemia. 

Simple atrophy is recognizable in the gi-anulosa lutein cells of 
corpora lutea from eleven days of age on (Figs. 5, 7, and 9). This de- 
generative process, since it is a gradual one, maj’- be assumed to have 
begun at least a da.y or two before the atrophie eells can be positively 
identified. This is necessarily true, since it is difficult to discern an actual 
reduction in the size of granulosa lutein cells because at the onset of 
degeneration the number of cells so involved is few. Furthermore, 
the marked irregularity and the characteristic jumbled arrangement of 
the lutein eells, and the plane of section in which the eells must una- 
voidably be cut adds to the difficulty of interpretation. It is only when 
a sufficient number of cells has undergone a sufficient degree of atrophy 
that this type of degeneration can be unequivocally demonstrated. As 
noted above, this can be done from the eleventh day of age of a corpus 
luteum on. Simple atrophy of the gi’anulosa lutein eells is undoubtedly 
the result of anoxemia. 

The progressive character of the degenerative changes in the granulosa 
lutein eells after the eighth day and the fact that if pregnancj’' inter- 
venes such degenerative changes are at a minimum suggests that re- 
gression begins at the termination of the vascularization stage. 

The observations on the associated endometriums demonstrate that 
regressive changes in the endometrium appear later in the cycle than 
do the regressive changes in the corpus luteum. This is due to the fact 
that there is a lag in the endometrial response both to corpus luteum 
stimulation and to the withdrawal of that stimulation. The regressive 
changes in the endometrium are observed here approximately four 
days before the onset of menstrual flow. Kegression of the corpus 
luteum then must begin five or .six days prior to menstruation, winch 
time corresponds to the termination of the vascularization stage. 


PHOSPHOLIPID AND CHOLESTEROL ESTER DETERMINATIONS 

Chemical analyses were made by S. Weinhouse on 61 of the human 
corpora lutea in this presentation. Some of these specimens .o? 
included in the previous report by Weinhouse and Brewer 
The chemical methods employed permitted the determination of exac 
values of the various lipids oecuring in each individual specimen. 

There is a gradual, steady increase in the phospholipid content Irom 
the time just after ovulation to about the tenth da.y of age oi 
corpus luteum (Fig. 11). The maximum value is 2 per cent oi A 
fresh moist tissue. Prom the tenth day of life on there is a 
in the phospholipid content. On the basis of the established fact tna 
the phospholipid content varies directly with the functional activi j 
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of tlie tissue, it is concluded that the functional activity of the corpus 
luteum of menstruation reaches its maximum by the eighth or tenth 
day of its life. After this time, the decline of phospholipid values 
indicates a decrease in functional activity. In instances of pregnancy, 
the phospholipid values are increased in association with the increased 
functional activity of the corpus luteum. 

During the first ten days of life of the corpus luteum, there is a 
slight decline in the cholesterol esters (Pig. 11). After the tenth day 
there is an abrupt increase. Near the onset of menstruation and after 
menstruation has started the increase of cholesterol esters is marked. 
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11. — a. The phospholipid content increases until the tenth day after ovulation, 
alter which it declines. In pregnancy the high phospholipid values indicate a greater 
uegree of corpus luteum function. 6, The cholesterol ester content remains low until 
me tenth day, after which it increases abruptly. In instances of pregnancy the 
ininimal values obtained indicate continued functional activity, c. The total lipids in- 
constantly in corpora lutea of menstruation reaching the highest values in 
stages of regression. The increase after the tenth day of life of the corpus 
uieum IS the direct result of the increase in cholesterol ester content. 


Since cholesterol esters increase in a degenerating tissue, it is con- 
cluded that the corpus luteum begins to regress about the ninth or tenth 
day of its life, and that it degenerates rapidly near the time of, during, 
and after menstruation. If pregnancy occurs and the gland does not 
degenerate, the values for cholesterol esters are minimal. 

Thus, the chemical evidence suggests that the peak of corpus luteum 
function is reached during the vascularization stage and tiiat degenera- 
tion begins at the termination of this stage. 


SUMMARY AND CONCLUSIONS 

During the first eight days of life of the corpus luteum of men- 
struation, there is a gradual increase in its functional activity. By the 
eighth to the tenth day all the evidence indicates that the peak of 
functional activity is reached. It is during this first eight to ten dajs 
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of life that tlie essential purpose of the corpus luteum of menstruation 
is carried out; namely, tlie preparation of the endometrium for implanta- 
tion of the fertilized ovum. It is logical to postulate tliat the maximum 
function of the corpus luteum of menstruation would endure during 
tliis most essential period of its life. Greatest functional activity during 
tliis period is indicated by all the findings described in this report. 
This period of life of tlie corpus luteum has in the past been termed 
tlie vascularization stage. It might preferably he termed the period 
of essential function of the corpus luteum of menstruation. 

If pregnancy occurs, tlie eorjuis luteum hormonal activity continues, 
and is undoubtedlj’' greater than that which exists in a nonfertile cycle. 
This is indicated by several facts. In early pregnancy there is an 
increase in the vascularity of the corpus luteum. Fatty degeneration 
and degeneration by simple atrophy of the granulosa lutein cells are 
not featui'es of eopora lutea of early pregnancj'. Corpora lutea of early 
pregnane.y have a high phospholipid content, and a minimal content of 
cholesterol esters. Greatest quantities of ])regnanediol in the urine are 
obtained during pregnancy (Venning and Browne, 1937; Wilson, Kan- 
dall, and Osterberg, 1939; Miiller, 1940). The marked vascular and 
secretory development of the decidua vera also denote continued and 
greater corpus luteum stimulation. 

If implantation does not occur by ap])roximately the eighth day after 
ovulation, this particular ovulatory cycle will be a nonfertile one, since 
implantation, if it is to occur, takes place by this time (Rock, 1942). It 
is logical to assume that regression of the corpus luteum Avill begin at 
this time, since in the absence of fertilization and implantation, there 
is no further need for continued coi'pus luteum function. 

It is true, as all the findings demonstrate, that some degi’ee of func- 
tional activity of the corpus luteum is maintained after the eighth or 
tenth day of its life. This is due to the fact that all of the cells do not 
begin to degenerate simultaneously and that the rate at which de- 
generation progresses varies in the different cells. Those cells that are 
not involved, or are only partially involved in the degenerating proces- 
ses, continue to function. Since they are mature cells, thej'- undoubtedly 
function efficiently. As a consequence, fewer cells are required to 
maintain the corpus luteum functional activity at a high level. The 
functional activity of the gland is reduced only when a sufficient num- 
ber of cells has undergone a sufficient degree of degeneration. Definite 
reduction of functional activity can be recognized by the tenth or 
eleventh day of age of the corpus luteum. It is apparent by deductive 
reasoning as well as by interpretation of the facts described here that 
actual degeneration must begin, therefore, before the tenth or eleventh 
day of life of the corpus luteum. The studies on the urinarj'' excretion 
of sodium pregnanediol glucuronidate by Yenning and Browne (1937), 
Wilson, Randall, and Osterberg (1939), and Muller (1940) substan- 
tiate this. Definite regressive changes appear at approximately the 



THE USE OP ESTROGENS IN THE TREATMENT OP 
LEUCOPLAKIA, KRAUROSIS, AND SENILE 
VAGINITIS 

C. L. Buxton, M.D., Med. Sc.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, College of Physicians and 
Surgeons, Cohmhia University, and The Sloane Eospiial for Women) 

P RURITUS VULVAE, being a symptom and not a disease, lias many 
etiologic factors : some systemic, sneh as diabetes ; some hygienic, sncb 
as nncleanliness ; and some local, such as leucoplakia and la’aurosis 
vulvae. 

It is with the local factors only that we are concerned in this dis- 
cussion for, obviously, these are the only ones which might be susceptible 
to estrogen therapy. 

Investigation of the literature discloses that there is considerable 
confusion concerning local diseases of the vulva and vagina, generally 
due, apparently, to a lack of understanding of the identities of two of 
the most frequent diseases of this area, leucoplakia and kraurosis. 

Ever since the latter part of the last century, when Breisky^ (1885) 
first described a disease which he termed “kraurosis vulvae,” there has 
been vagueness as to the identity of this condition. In 1909, Bonney 
devoted three Hunterian lectures to a discussion of kraurosis vulvae and 
leucoplakic vulvitis, the disease with which it had, and has, been fre- 
quently confused, and in the same year leucoplakic vulvitis was clearly 
identified and descri])ed in a classic paper by Berkeley and Bonney.” 
To quote their original description: “Leukoplakic vulvitis is to be 
defined as a chronic inflammatory condition of unknown origin charac- 
terized in its early stages by marked hyperemia and cellular activity, 
and in its later phases by marked epithelial hypertrophy and a thick- 
ened, sclerosed and retracted condition of the subepithelial tissue. Its 
distribution varies with its severity and time of incidence. In a well- 
marked ease the whole of the vulva may be implicated with the exception 
of the vestibule and orifice of the urethra which are never affected, 
and not only may the labia majora, minora, anterior and posterior 
commissures and the clitoris .suffer, but the disease may even spread 
laterally to the folds of the thighs and posteriorty over the perineum 
and skin surrounding the anus.” 

In contrast to this, we have their description of kraurosis: “Krau- 
rosis vulvae consists of an atrophic condition of the vulva, associated 
clinically with stenosis of the vaginal orifice, and pathologically with 
certain changes in the dermis. The labia minora, vestibule, orifice of 
the urethra, and that of the vagina are always affected, the hood of 
the clitoris sometimes. The skin on the outer surface of the labia 

109 
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of the lutein cells, because this hinders to a certain degree the secretion as well 
as the bleeding into the cavity. One finds fine lipoid granules in the granulosa 
cells, but these disappear more and more as the cells get larger and the nuclei 
appear vesicular. Since the same process goes on in pregnancy, my conclusion 
seems justified that these signs mean high degree of function. The findings of 
Chydenius of the finer cell structure (192G) supported my conception. 

My first conception (1913), that the maturity or "bloom’’ extended from the 
seventeentli day until one or two days before menstruation, I modified later on, 
because I found the lutein colls in the inner layers already in regi’cssion by the 
twenty-second to twenty-six days. The term function I used always in connection 
with the behavior of the endometrium, but as menstruation I considered not only 
the bleeding but also the preparatory stage. 

I agree with Dr. Brewer that we should answer the question of the nature of 
function principally from the point of view of fertility in general and of the nida- 
tion especially. I quote what I said in 1913, that "the 'culmination of the pre- 
menstrual development of the endometrium is not the stage of preparation for the 
nidation of the ovum. Preparation for nidation rather should occur at about the 
middle point between two menstruations, i.e., at the beginning of the premen- 
strual swelling of the mucosa. The culmination of the premenstrual phase would 
therefore be only the introduction to menstruation. 

We first found the histologic evidence of regression of the corpus luteum on 
the twenty-second to twenty-fourth days of the normal cycle, as shown by vacuoliza- 
tion of the cytoplasm by largo fat droplets in the inner rows of the lutein layer. 
Later evidences of regression during menstruation (softening of the fibrils, obstruc- 
tion of the vessels, shrinhing and sclerosis of the fibrils) appear first centrally and 
progress to the periphery’. 

The third of Dr. Brewer’s points, namely the chemical analysis of the corpus 
luteum, is of special interest because for many years we endeavored to clear up 
the quantitative differences between the histochemically demonstrable lipoids and 
the real chemical content. We consulted authorities for the best methods and co- 
operated w’ith highly trained chemists. The total content of cholesterol during the 
cycle is at first low, then it increases until “bloom" and until menstruation. The 
increase is due to the free cholesterol and not the cholesterol ester. During preg- 
nancy the total cholesterol content is less, and it decreases more and more toward 
the end of pregnancy. The fatty acid changes considerably from case to case, but 
not in the various stages or in high degrees of regression. Lecithin increases until 
the histologic "bloom" occurs and decreases strikingly after menstruation, but 
in pregnancy the lecithin content is high and becomes very high near the end of 
pregnancy. The total amount of the lipoids does not differ essentially in the 
various stages of the cycle. More striking is the microchemically visible amount 
which is known to be high only during the time of regression. It is recognizable 
as big droplets at first found locally in single cells of the innermost layers. This 
progresses to the peripheral layers and after the menstruation involves the whole 
corpus luteum, 

Stained lipoids are stored as very small particles before they accumulate in the 
cytoplasm. The invisible lipids are used for hormonal function. Large droplets 
mean regression. 

To prove an early regression of the corpus luteum as a physiologic process, 
one must exclude damage, especially such as pressure by a myoma, and one must 
examine the basal part of the corpus luteum, because the superficial part is verj' 
often damaged. This may occur at any time of the cj'cle in large areas in the 
superficially prominent or capsular parts and it may be compared to the regres- 
sion in the capsular part of an implanted ovum. Cystic corpora lutea and those 
with hemorrhage are also often damaged and therefore useless for study of normal 
physiology. The beginning of the regression does not mean cessation of the func- 
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eighth to the tenth day. This time coincides with the termination of 
the so-called vascidarization stage, or as suggested here, the termination 
of the period of essential function of the corpus luteum. These re- 
gressive changes are; 

1. A marked decrease in the amount of blood in the vessels of the 
granulosa lutein layer and regressive changes in the vascular system. 

2. Fatty degeneration and degeneration by simple atrophy of the 
granulosa lutein cells. 

3. Increase in the amount of visible lipids in the granulosa lutein 
cells. 

4. A sharp increase in cholesterol esters and a gradual diminution 
of the phospholipid content, as determined chemically. 

5. Eegressive changes in the endometrium. 

6. A decrease in the amount of pregnanediol excreted in the urine, 
as determined by other workers. 

Thus, since the peak of function is past, since the essential function 
is terminated, and since definite degeneration has set in, it is con- 
cluded that regression of the coi’pus luteum of menstruation sets in at 
the termination of the vascularization stage at approximately the eighth 
day of its life. 
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DISCUSSION 

dr. ROBERT MEYER, Minneapolis, Minn.— Dr. Brewer took exception to the 
idea of the stage of maturity or ‘ ‘ bloom. ’ ’ These terms I used for tlic stage in 
which the connective tissue hegiiuf to cover the innermost layer of lutein cells. In 
the same way I applied the term “stage of proliferation” to the beginning of 
the striking multilaymring of the granulosa cells after the rupture of the follicle, 
although the proliferation is already evident before rupture, and also, though to a 
lesser degree, later during the vascularization. Since the proliferation stage is 
short, one finds it only in follicles and not in the j-ellow body. 

The term ‘ ‘ maturity^ stage ’ ’ I introduced in connection with tu o histological 
processes. In the beginning of the stage, which I called the stage of ^asculariza- 
tion, the capillaries invade the proliferated granulosa, for the high point of internal 
secretion can only be obtained after the production of an arteriovenou.« network. 
The deliver}- of hormone into the blood is aided by the covering of the inner layer 
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fourteentli day. It is interesting that our time relationships, based on hormone 
changes as evidenced by nrinaiy studies, should tally so closely with Dr. Brewer’s, 
based on an entirely different type of investigation. 

DE. JOHN EOCK, Brooiclike, Mass. — In studying the corpora lutca from the 
seven normal previllous and villous human ova of 7.5 to 1G.5 days of age, Miss 
Adams, our technician, and Dr. Ilertig detected a decreased amount of neutral fat 
in the granulosa lutein cells when compared to tlio amount in the control non- 
pregnant corpora lutea of the twentieth to twenty-.second day (si.vth to eighth day 
according to Brewer’s terminology) of the menstrual cycle. 

In the uonpregnant, twentieth to twenly-secoiul-day stages, tlicy found a begin- 
ning nonfatty peripheral vacuolization of the granulosa lutein cells. IVitii the 
onset of pregnancy this supposed evidence of active secretion was seen to increase 
and to remain a prominent feature throughout at le.ast the first si.x weehs in the 
life of the corpus luteum. 

Dr. Hertig has suggested therefore that the twenty-second day of the twenty- 
seven-day menstrual C3’cle (i.e., with catamenia on the twentj'-eighth day), or tlie 
eighth day in the luteal phase of any cycle, is the critical point in the life of the 
corpus luteum. He believes that at this time implantation of the fertilized ovum, 
in some waj* not at present fully understood, but probabh- bv its direct influence 
on the corpus luteum, causes the latter to continue and indeed to increase its 
secretory function, therebj' postponing the degenerative and other changes which 
Dr. Brewer has covered in his paper. 

DE. BEE WEE. (closing). — It is an honor for one who is more or less beginning 
his work to have the privilege of having the primary author discuss his paper. It 
is to Dr. Meyer that we are all indebted for the essential work on the corpus luteum. 
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tion of the whole corpus luteum, the outer layers of which may be well preserved 
for a much longer time. 

The histologic appearance of the endometrium is occasionally not an absolutely 
reliable indicator of the functional potency of the corpus luteum and vice versa. 
In some cases described by Bartelmez and also in some demonstrated by myself, 
the corpus luteum histologically showed no regression some days after menstrua- 
tion which occurred at the expected time. On the contrary, in other cases Bartelmez 
found the regression of corpus luteum without menstruation. This means tliat 
some unknonm factors are interposed between the two organs, corpus luteum and 
endometrium, such as nerve controls or the internal secretion of other organs. 

I believe it is of the greatest importance to stress the fact that the goal of all 
these processes is naturally pregnancy, and that menstruation is the sign of failure. 
Great difdculty is presented by the constitutional variations in individuals, which 
cause obvious differences of interpretation. Perhaps no other physiologic conditions 
are less balanced and stabilized. They are relatively recent acquisitions in phy- 
logeny. The hormonal accord of the sexual procedures fluctuates between the 
physiologic and the pathologic. 

DE. GEORGE VAN S. SMITH, Brookline, Mass.— Mrs. Smith and I have 
found that luteal activity is reflected by characteristic changes in the amounts and 
partition of the urinary estrogens. These changes, corroborating Dr. Brewer’s 
conclusions, point to maximum secretion of progestin between the fifteen and 
twenty-first days of a twenty-eight-day cycle with a peak between the nineteenth 
and twenty-first days. 

Vdiat makes the corpus luteum wax and wane? From our studies of the relation 
between progesterone and estrogen metabolism we have formulated a plausible 
explanation. Progesterone reduces the rate of estrogen destruction in the body. 
Experimentally, estrogens may be so administered as to enhance and prolong luteal 
activity through stimulating the secretion of a pituitary luteinizer. Both in the 
menstrual cycle and in pregnancy the available evidence indicates that increases 
of estrogen secretion precede and accompany increases of progestin. We have 
come upon a factor in the urine of women which has a pituitary- stimulating effect 
similar to the estrogens and have concluded that it is formed as a result of 
estrogen breakdown and that it, rather than estrogens per se, is responsible for 
the observed luteal response to administered estrogens. It is not a pituitary sub- 
stance, being heat stabile and ineffective in hypophysectomized rats. It is non- 
estrogenic but is found in the urine at the times when our studies indicate rapid 
destruction of estrogen, for example, during menstruation and the follicular phase 
of normal cycles and after the injection of estrogen in surgical castrates. In 
summary, we are well along on a trail of evidence to show that whenever estrogen 
is being rapidly destroyed a substance is formed which stimulates pituitary lutein- 
izing activity and thus corpus luteum function and that, by reducing the rate of 
estrogen degradation, the corpus luteum prevents the production of this substance 
which is necessary for its survival. 

We would explain the ovarian cycle, therefore, as follows; At the start of 
menstruation there is a sudden marked increase in the rate of estrogen degradation 
accountable to estrogen production in the absence of progestin. This sudden 
metabolic shift, wliich continues into the follicular phase, supplies the above-described 
factor as a resiilt of which the pituitary secretes the luteinizing hormone, so neces- 
sary for ovulation and corpus luteum growth. Our studies indicate that by the 
twenty-first day of a twenty-eight-day cycle a minimal amount of estrogen is being 
destroyed due to maximum progestin secretion. The result is withdrawal of pituitary 
stimulation by the estrogen breakdown factor and consequent regression of the 
corpus luteum. The twenty-first day of a twentj'-eight-day cycle would be the 
seventh to eighth day of life of the corpus luteum if ovulation occurs on tlie 



Fig-. 1. — Typical end-result after tlie Pranlc-Gcist "satchel handle” operation for 
congenital absence of the vagina. (Note slight scarring of area from which the skin 
flap was taken.) 
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2 — End-result in a pseudohermaphrodite. Frank-Geist operation 
impossible, because of profuse hair distribution. (Note developmental defect or 
mai labia.) 



PARTIAL CONGENITAL APLASIA OF THE VAGINA«= 
Walter T. Dannreuther, M.D., F.A.C.S., New York, N. Y. 

(From the Department of Gynecology, New York Post-Graduate Medical School and 

Dospital, Cohinibia University ) 

V^ITHIN the past twelve years, I have seen 12 eases of congenital 

T » absence of the vagina. Four of these were complete, 5 could he 
legitimately classified as a partial aplasia, and 3 were really develop- 
mental defects in pseudohermaphrodites. Three of the first 4 patients 
were subjected to the Frank-Geist “satchel-handle " operation Avith 
highly satisfactory results, all 3 being married ; twelve years, five years, 
and one year, respectively. A eolpoplastie operation was not suggested 
to the other patient since she Avas thirty-four years old, deAmid of 
secondary female characteristics, and had no sex urge. Four of the 5 
young Avomen Avith a partial aplasia Avere operated upon and these 
constitute the subject of this presentation. The other Avas 27 years old, 
had been married three years, and had submitted to an inadequate plastic 
procedure elseAvhere one year and a half previously Avith a poor result, 
but refused further surgical intervention. One of the three pseudo- 
hermaphrodites Avas operated upon against my better judgment because 
of her insistence, and this ease is described briefly because it is the only 
instance in AAdiich I have transplanted the fetal meml)ranes to line a 
ncAAdy created vaginal canal. The end result Avas surprisingly gratify- 
ing. 

The patient Avas 22 years old and had never menstrnated. At the 
age of four a general sui’geon had o]?ejied the al^domen for the sole pur- 
pose of determining her sex. He reported to the parents that a vestigial 
uterus and tAvo small ovaries Avere found high in tiie pelvis. At the 
age of tAvelve, after a tAvo Aveeks’ study at another hospital she Avas 
again pronounced a female. When this girl came under my observation 
in January, 1939, she insisted tliat an attempt be made to proAude her 
Avith a vaginal canal because of her sex urge. Her urine contained 21.4 
R- U. of estrin in a tAventy-four-hour specimen and 16.1 R. U. per liter. 
Although there Avas scant anatomic evidence of female external geni- 
talia and relatwely little aAmilable space on the perineum between the 
loAver margin of the urinary meatus and anus, the enlarged clitoris Avas 
almost completely amputated, and the space betAveen the urethra, blad- 
der, and rectum cautiously approached thi’ough a transAmi’se perineal 
incision just above a miniature fourchette. The contemplated dissec- 
tion seemed so hazardous that roentgenograms AAmre taken AA'ith a 
catheter in the urethra and air distention of the rectum before Lie 
pperation. This Ausualization of the field AA'as of material aid in UA'oiding 
injury to the urethra, bladder, and rectum. After insinuating the 
explori ng fingers betAAmen these structures up to the peritoneum, the 

'Read at the Sixty-Seventh Annual Meeting of tlie American Gynecological Society, 
iSKytop Lodge, Pa.. June 15 to 17, 1942. 
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mally small introitiis and an extremely rigid and sensitive hjonen, which 
in some cases is situated from 1 to 3 cm. above its normal location. 
All four patients were treated in the same way, by making a trans- 
verse incision through the obstructing upper limit of mucous membrane, 
progressive finger dissection between tlie bladder and rectum up to the 
peritoneum, and inserting tlie lai-gest size glass phallus which tlie newly 
created space would accommodate. The glass vaginal obturators I have 
used are shaped much like the anatomic pliallus, except tliat they have 
a little indentation near the outer margin wliicb precludes pressure on 
the overlying uretlu-a (Fig. 3). 

The first patient, single, aged 28 years, was ojierated upon in August, 
1939, and has been happily married since IMarch, 1940.- She reports 
that coitus is normal in every way, but is still wearing- her glass plug. 
The second patient was single, aged IS years, was operated upon in 
February, 1940, and has worn the plug continuously ever since. The 
third patient, aged 23 years, was operated upon in j\ larch, 1941, 
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Pig-. 3. — Glass tube used for maintaining vaginal dilatation. (Note indentation near 
outer margin to avoid pressure on overlying urethra.) 


immediately after her husband had left lier, because after four years 
of marriage, attempts at coitus had never been successful. Although 
hopeful that correction of the anatomic defect would enable her to re- 
establish her home, the husband failed to return. However, she was 
subsequently treated by another physician for an acute gonococcal 
vaginitis. She is a timid individual, wlio does not tolerate discomfort 
well and consequently failed to maintain enough pressure on the vaginal 
obturator, so that in October, 1941, it was necessary to again enlarge 
the upper end of the canal, which showed evidence of moderate con- 
traction. In April, 1942, she developed an inguinal liernia and was 
operated upon in another city. The surgeon reports : “I found a tube 
and ovary which appeared normal, in the inguinal canal, separated the 
tube and ovary from the surrounding tissues of the canal, and replaced 
them in the abdominal cavity. On palpation through the internal ring 
with one finger, I thought I felt the fundus of a small uterus, bin 
could not be sui’e. I did a regular Ferguson repair of the hernia. 
The fourth patient, aged 20 years, had been separated from her hus- 
band after four months of marriage and was operated upon in Octobex, 
1941. After wearing a large plug for three months, the husband re- 
turned and coitus has been normal ever since. 
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space thus developed was lined by implanting a generous section of 
fetal membrane, taken from another patient delivered by elective 
cesarean section ^vithin the previous hour, as suggested by Burger. 
(Membranes after rupture would obviously be useless because they 
would not be sterile.) The membrane was held in position with a glass 
phallus of appropriate size. Inspection at the end of two weeks dis- 
closed small islands of epithelium throughout the canal as though pinch 
grafts had been transplanted. Although the cosmetic result is more 
picturesque than perfect, the artificial vagina appears functionally 
satisfactory (Fig. 2) . 

Many methods of establishing an artificial vaginal canal have been 
devised during the past century. The.y all include a transverse incision 
of the occluding membrane and separation of the cellular connective 
tissue between the bladder and rectum. Additional steps suggested, 
and their leading exponents are as follows: 

Distending the canal with gauze packing, balsa wood, or Pyrex glass (Dupuytren, 
Kanter, yiiarton, Meigs) 

Implantation of isografts (Mackenrodt) 

Transplantation of rectum (Sneiguireff, Popow, Menge, Schubert) 

Transplantation of ileum (Baldwin) 

Transplantation of flaps from the labia (Bumm, Puppel, Graves) 

Transplantation of skin flaps from the thigh (Beck, Frank-Geist, Grad) 

Implantation of fetal membranes (Burger) 

Transplantation of Thiersch skin grafts (Kirschner-Wagner) and with mastic 
solution (Counsellor) 

One of the originators of the Frank-Geist operation has reported five 
recent cases in which he secured a satisfactory canal, without an incision 
or operation, by forcing the mucous membrane of the obstructing parti- 
tion inward by means of glass test tubes. The patient is taught to 
introduce a narrow tube into the hymenal ring ivith baclward and 
inward pressure. After one week the direction of the pressure is 
changed to that of the normal vaginal axis, and as dilatation with in- 
dentation progresses, larger tubes are used until the new canal is 
adequate for coitus. This bloodless and simple method would seem the 
most desirable of all, but unfortunately proved entirely inadequate in 
the only two eases in which I have tried it, probably because of the 
unwillingness of the patients to subject themselves to so much con- 
trollable discomfort. 

The four patients operated upon for partial aplasia of the vagina had 
certain features in common. They were all young, attractive girls, with 
^ typical female body contour, well-developed breasts, and pronounced 
secondary sex characteristics. None had ever menstruated. The ex- 
ternal genitals were well developed, and each had a rudimentary vagina 
about one inch in depth. The blind end of this tiny pouch was appar- 
ently a composite of occluding membrane and tough hymenal partition. 
True partial congenital aplasia should not be confused with a somewhat 
similar condition seen far more often, in which there is simply a develop- 
mental gynatresia of a vaginal canal of normal length with an abnor- 
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elaborate and hazardous operations involving an intestinal resection 
can be completely discarded as unnecessary. 

580 Park Avenue 


DISCUSSION 

DR. JOHN E. HOBBS, St. Loui-S, Mo. (By Invitation). — The operative pro- 
cedures to create an artificial vagina are limited as far as I am concerned to two 
and possibly a third method. In all cases where there is an absence of the uterus 
or a hypoplastic uterus that does not function, I believe Frank’s method of forcing 
the mucous membrane of the obstructing wall inward by means of a glass test 
tube should be attempted. Tlie method is simple, not dangerous and nonconfining. 
If results are not satisfactorj-, one has not created any additional difficulty for 
any operative method desired. If Frank’s method fails in these cases, or if a 
functioning uterus is present, it seems to me that the choice of operative procedure 
is the one selected by Dr. Dannreuther in the cases just described, that is a varia- 
tion of the method championed bj- Wharton and Meigs. I wish to report briefly 
the two cases. 


Case 1. — M. P., aged IS years, sought medical attention because she had not 
menstruated, and her local doctor told her she had an imperforate hymen. The 
ph}’sical examination revealed a normal girl with the exception of the lack of a 
vagina and uterus. She had hypertrophy of the clitoris and labia minora. There 
was a small dimple above the fourchettc without a vaginal opening. A rectal 
examination revealed no evidence of hematocolpos. A small firm nodule 2 x 2.5 
cm. was felt in the uterine region. A cordlike structure was palpated in both 
adnexal regions with what was considered to be normal gonads at either end. 
She was engaged to be married and wanted surgical intervention. 

A transverse incision was made in the obstructing membrane and a tunnel 
was constructed between the bladder and rectum up to the nodule felt in the 
uterine area. A canal 4 inches deep and 2 fingers in breadth was formed. An 
obturator of dental wax was made and full thickness grafts from the inner aspects 
of the labia minora were cemented (epithelial surface only) to the obturator with 
rubber cement. The obturator with the grafts on it was inserted into the canal 
and maintained in position by placing an eye-screw in the outer end of the dental 
wax dilator. A small rubber tube was passed through the eye-screw, carried be 
tween the buttocks and thighs and each end of the tubing was attached to a band 
placed around the body above the ilia. The patient could w’ear the obturator wit i 
comfort, void with ease and ■without disturbing tlie dilator. She could have pitcher 
douches without ever any chance of the obturator being displaced. The dilator 
was removed on the 18th day and islands of epithelium appeared in the tract. 
Rapidly the tract became epithelized. 

In about three months after the operation she married, and her sexual life las 
been normal for about three years. I received a letter from her a few days ago, 
stating she is happily married and enjoys coitus. 


Case 2.— M. G., aged 16 years. At 12 years of age this patient started having 
severe cramps and fainting every month but never any flow. In May, 
local doctor incised what he thought was an imperforate hymen and fouiM 
was a total lack of a vagina. He made a small tunnel between the blad er an^ 
rectum, and after reaching what he thought was a cervix, a considerable amo 
of old blood came out. He placed a gauze pack in the canal but it gra 
became constricted. She had two periods of scant flow after this procedure. 
the time I saw her, two and one-half months later, she appeared to be ^ 
girl, well developed and in good health. On examination of the genitals t e a 
minora were hypertrophied, and the clitoris normal. The canal was comp e 
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The outcome can be regarded as quite satisfactory in all four cases 
since the canals Avere Avell epithelized within three months; three of 
the patients are using their new canals physiologically, and the other 
one has adequate space for normal coitus. It is universally recognized 
that all artificial canals manifest a tendency to contraction if dilatation 
is not maintained for a long time. Hence, it is advisable to keep the 
patients under observation and to insist that they Avear the glass phallus 
for many months if married and continuously if single. Faithful co- 
operation is important, for if the patient shi'inks from a mild discom- 
fort and fails to exert sufficient pressure on the Amginal obturator, con- 
traction may occur. In the eases cited there can be no doubt that the 
squamous cell epithelium lining the upper part of the vaginal recess 
crept in from the margins of tlie loAA'er Amginal area which had been 
incised and stretched. Burger contends that Avhen a neAv canal is lined 
Avith fetal membranes, there is actual epithelial transformation, because 
epithelization takes place as early as six days after the membranes have 
been implanted, and this is too soon for extensive proliferation to occur. 
He believes that the amniotic epithelium possesses the same physiologic 
characteristics as the epidermis, botli shoAving the presence of glycogen. 
Sections of fetal membranes Avere used as transplants by Burger’s 
ophthalmologic colleagues at his suggestion in four eases of sym- 
blepharon, to replace the lost conjunctiA’a, AAuth subsequent development 
of stratified epithelium. 

In the earliest cases of congenital absence of the vagina reported in 
the literature, the operation consisted of simple dissection of the ad- 
ventitious connective tissue betAA'een the bladder and rectum, folloAved 
by packing the neAAdy created space with gauze. This procedure aa^s 
described by Dupuytren as early as 1817, but he and others soon found 
that this method Avas folloAved by prompt contraction and epithelization. 
Wharton has reported excellent results in 65 per cent of cases after the 
introduction of a balsa Avood obturator covered Avith tAvo layers of 
condom rubber, and Meigs has used Pyrex glass plugs in the same Avay. 
Packing the canal Avith anj’" soft and compressible material predisposes 
to failure because there is no resistance to rapid contraction AA^hich occurs 
before epithelization can progress to any great extent. Since the 
squamous cells must proliferate from the margins of the introitus, it 
seems logical to continue the use of some variety of skin transplant in 
cases of complete absence of the vagina, or to adopt Prank’s suggestion 
to apply pressure Avith test tubes on the occluding membrane Avithout 
incision, if the patient can be induced to apply and maintain sufficient 
pressure. In eases of partial aplasia, hoAAmver, a serviceable, canal can 
be prepared AAdthin tAvo or three months by introducing a glass plug 
into the ncAAdy created space betAv^een the bladder and rectum, AA’ith 
little discomfort to the patient. Regardless of each individual operator’s 
preference for a particular technique, it seems quite eAddent that the 
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majora between the labia majora and folds of the thigh covering the 
perinenin and sniTounding the anus is never affected.” 

The distribution of these lesions then is quite different, leucoplakia 
affecting the skin around the \nilva and kraurosis affecting the mucous 
membrane within the boundaries of the labia minora. 

The pathology of the two diseases is also quite different, leucoplakia 
being characterized by a swelling and hyperemia of the epithelium and 
later by a pronounced cellular proliferation of the subepithelial tissue. 
Still later the subepithelial tissue becomes fibrotic and the basal layers 
of the epithelium markedly hypertrophied. The continued sclerosis 
of the subepithelial tissue produces the characteristic smooth and shiny 
white appearance which inaj^ become cracked, fissured, and ulcerated. 

Kraurosis, on the other hand, produces an extremely thin epithelium 
with atrophic papillae which in many places liave almost disappeared. 
A retention of normal elastic tissue and a massive infiltration of white 
cells of all types are also identifying characteristics. This disease is 
much more closely akin to simple senile vaginitis and may be an after- 
math of the latter and have the same etiology, i.e., estrogen depletion. 
A long time before the physiology of estrogens was well known, kraurosis 
was thought to be due to ovarian failure, and from a pliysiologic point 
of view, it would be reasonable to suppose that estrogen therapy, would 
have a more beneficial effect on the symptoms of tliis disease tlian on 
those of leucoplakic vulvitis. 

fSinee there is evidence that estrogen used as an inunction has a local 
effect on the tissues, it has been thought that its local application to 
the affected areas might be more beneficial tlian parenteral or oral ad- 
ministration. 

Various estrogens have been used in inunctions for this purpose in 
both leucoplakia and kraurosis. As a rule, no attempts have been made 
recently to distinguish between these diseases, and both have been called 
Amriations of chronic atrophic dermatitis (Adair and Davis^). 

Kerkovian* treated 4 patients Avith a sah'^e containing 0.5 mg. of 
estradiol per c.c. of sesame oil base, applying 1 e.c. of the sah^e at tA\'o- 
to six-daj’ intervals Avith beneficial results. A larger series of 21 pa- 
tients treated Avith dihydroxyestrin salve Avas reported by Finkler and 
AntopoP AA'ho folloAved their patients Avith Amginal biopsies and smears. 
All but 6 Avere relieved by treatment and 1 patient, Avho received ap- 
proximately 100,000 K.U. of estrogen by inunction in three months, de- 
veloped a recurrence of uterine bleeding folloAiing the menopause. 

iMishell and INIotyloff, using estriol or trihydroxyestrin, noticed im- 
provement in all of 3 patients treated. The dosage Avas not indicated. 

Within the past tAA'O years, 21 patients complaining of pruritus vulA-ac 
have been admitted to an endocrine clinic of the Sloane Hospital for 
Women. 
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closed, and only a dimple existed above a well-formed fourcliette. A transverse 
incision was made, and again the rectum and vagina were separated by both blunt 
and sharp dissection. There was considerable scar tissue which had to be freed 
by sharp dissection. At a distance of 3% inches a tight constriction was reached 
which was dilated with great difficulty. I could not convince myself that this 
was a cervix. A nterine sound was passed beyond the constriction to a depth 
of 214 inches, which I believed was the upper limit of the vagina. I could never 
get the constriction dilated enough to expose a cervix above. Two full thickness 
grafts, about 2x3 cm., were removed from the inner aspects of the labia minora 
and tied with fine catgut about a large test tube, 114 inches in diameter. The 
tube was held in position by placing a rubber stopper in the tube and an eye screw 
in the rubber stopper. A small rubber tube was placed through the eye screw 
and secured as described in the other case. The test tube was removed the first 
time in one week. At that time the canal was 5 inches long and admitted 2 
fingers. I could not be certain whether or not the grafts were growing. There was 
great difficult}- in keeping the upper portion of the canal dilated. Finally a biopsy 
was taken and the constricted portion contained cervical glands. Normal endo- 
metrium was obtained from higher up. Therefore, the constricted portion w-as 
cervix, wliich was and still is flush with the vaginal walls. The vagina then 
measured about 3% inches. The canal is completely epithelized and has now- 
been lengthened to about 4% inches by pressure of the tube worn at night. The 
patient menstruates regularly and without pain. 

My observation of these two cases convinces me that any type of graft is 
unnecessary. The vestibular epithelium will grow in and line the tract satisfac- 
torily. 

The third method of implantation of fetal membranes, as proposed by Burger 
and used in one case by Dr. Dannreutlier, is most intriguing. How-ever, I have 
always been skeptical about the growth and persistence of this tissue. Brovm 
and McDowell have show-n that homotransplants of skin that appear to grow early 
always disintegrate in three to six weeks, and then the epithelium grows in from 
the edges at a rapid rate, giving the ordinary observer the idea that the graft 
has persisted. It is Brown’s opinion that no homotransplants persists, even homo- 
transplants of cartilage become fibrotic months afterward. If the entire tract 
can become lined in four to six weeks without any epithelial transplants, it seems 
difficult for one to evaluate -with any certainty the value of transplants. However, 
if it were established that fetal membranes do not grow- or persist it seems to me 
the membrane might serve as a dressing to the raw surfaces and perhaps serve 
as a guide for the ingrow-ing epithelium. In collaboration with Brown and Mc- 
Dowell, I have some investigative work in progress in an attempt to determine 
the growth and viability of fetal membranes when transplanted. 

• dr. NATHAN P. SEARS, Syracuse, N. Y.— I have seen S cases which might 
well be discussed at this time. Six of the patients had complete absence of the 
vagina; one had a partial aplasia, and the other appeared to be a true hermaphrodite. 

,■ The six cases of complete aplasia were treated in the following manner; 

Case l . — a well developed, normal girl of 19 years with female characteristics 
had never ' menstruated. Without a pelvic examination she was given considerable 
ovarian hormone by a general practitioner which, of course, produced no effect. 
This girl was subjected to the Prank-Geist “satchel-handle” operation and has a 
vagina about 3% inches deep but lined with coarse skin bearing many hairs and 
secreting much sebaceous material. Unfortunately, her plans for marriage have 
not materialized. 

Case 2. — A woman of 22 years was engaged to be married and had had one 
unsuccessful operation in another city. When seen by me she had a verj- small 
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tortuous sinus loading- from tlie perineum for several centimeters between the bladder 
and rectum. Tlie Prank-Geist operation was done, the greatest difScult being to 
create a cavity to which a tube graft could be airplied as the scar from her former 
operation was extremelj' difficult to handle. A good graft was finally established 
but, much to my disgust, on removing the plug the entire graft came out. I then 
had her wear a %-inch test tube in the vagina constantly for four weeks and after 
that for a varying period of one-half to two or tliree hours a day. She has been 
married for several years, lias perfect marital relationship and has a very pliable 
normal vagina. 

Case 3. — The third patient, 21 years of age had been married sLx months, but 
complained that intercourse had not been completely satisfactory. On examination 
.she was found to have a definite pouch 2 inches deep between the rectum and bladder. 
On closer questioning I found that .she had been attempting intercourse since she 
was 14 years old, which led me to conclude that the pouch had been produced by 
attempted intercourse over a long period of time. This patient consulted me only 
once and I do not know whether or not she has improved as time went on. I advised 
against any surgery. 

Case 4. — This ease came to the clinic after one attempt had been made at another 
hospital with complete failure. This girl was mentally deficient and the Department 
of Charities and Social Workers were vorj' much against having any more work 
done. With this plan I heartily agreed. 

Case 5. — This woman of 20 had never menstruated, but came with the statement 
that she was to be married in eight weeks. She was instructed in the use of Dr. 
Frank’s method of gradual invagination by graded test tubes and she had a per- 
fectly normal 3i^ to 4 inch vagina at the end of seven weeks. When seen after 
her marriage she stated that her marital relationship was perfectly satisfactory. 

Case 6 . — The next patient of the group was 50 years old and had been married 
30 years. At the time I saw her she had two large pelvic tumors and the surgeon 
called me because he was unable to feel the cervix properly. A large mass was present 
in the right side of the pelvis which seemed to be a fibroid and another mass m 
the left inguinal canal extending to the labia. When I examined her, I found that 
she had no vagina but had created a deep pouch during her thirty years’ marriage. 
When her abdomen was opened, it was found that she had a double uterus, each 
containing fibroids, the left uterus being incarcerated in the left inguinal canal. 
The two halves of the uterus were removed and no lumina were found. 

Case 7. — The next case was one of partial aplasia. This patient did not know 
there -was anything wrong until after her marriage -when she presented herself to 
her physician, pregnant. A diaphragm -with only a small opening was discovered m 
the upper third of the vagina. By cesarean section she had two children. When 
I saw her she was rather nervous and apprehensive and complained of very un 
satisfactory marital relationship. Two or three attempts had been made to esta 
lish a normal vaginal canal with rather poor success. The diaphragm was .cut away 
and a glass plug was inserted and kept in place constantly for four weeks an 
then used about twice a day for about six weeks. The raw' surface left by t^ 
incision of the diaphragm covered over nicely with epithelium and she now 
a normal vagina with the cervix easily -visible although somewhat shortened. 

Case 8. — The last case was one of true hermaphroditism. This girl of H 
just started to menstruate but the blood apparently came through the uret ra^ 
Examination showed a normal appearing girl with developing breasts and norm^ 
pubic hair. In the left inguinal canal was a firm, tender mass the size of a sma 
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lime which seemed like a heruia but could not be reduced. She was advised to 
enter the hospital for study but before her hospitalization was effected the mass 
in the right groin became very painful and surgery seemed an immediate necessity. 
Incision of the inguinal canal revealed a black organ wHch looked like an ovary. 
This was removed and a hernial repair done. Sections of material removed, al- 
though somewhat distorted, resembled testicular tissue, and no evidence of ovarian 
structure was seen. She made an uneventful recovery but so far I have not been 
able to follow up her case to determine the complete picture of this congenital 
anomaly. 

From my experience with these cases it seems evident that the more formidable 
operations can now be discarded. Case 2 indicates that practically no graft is 
necessary when the open operation is done. This corresponds very well with the 
experience of Meigs, Wharton and others, namel}' that if the canal is kept open 
with a nonirritating glass' plug, epithelization will take place. I agree with Dr. 
Hobbs that we have no evidence to prove tliat the tissue put in these patients is 
actually the source of the epithelium which lines the canal. However, from mj' 
experience with the 3 patients who cither by themselves or by test tubes produced 
vaginal canals bj' pressure, it seems this method is the simplest and will probably 
be the most universally used. 

In closing I wish to say that I think any young woman so unfortunate as to be 
born without a vagina when she has the hope for marriage should have a vagina 
created. 

DR. BENJAMIN P. WATSON, New Yonic, N. Y. — I should like to report a 
successful case treated by tlie bloodless tube method. When the patient was 13 years 
old she had not menstruated and was having a great deal of periodic abdominal 
pain. Her doctor, thinking she had an imperforate hymen, made an' incision, ob- 
tained nothing, and desisted from further attempts. She continued to have these 
periodic attacks of pain which ultimately became continuous. This was the stage 
at which I saw her. 

On Tectoabdominal examination one could make out a tense swelling to the left 
side of the pelvis and a tentative diagnosis of occluded double uterus was made. 
She had no vagina. It was found at operation that one horn was distended and 
occluded, the other quite small ; both tubes and ovaries were perfectly normal. Both 
horns were removed and nothing more done. The girl was not told anything about 
the absence of the vagina at that time. When she was nearly 19 years old, she 
became interested in a young man and was determined that she was going to marry 
him. She had normal sexual reactions and normal secondary development. We be- 
gan treatment by the Frank method. There was a small depression where the first 
incision had been made. She used larger and larger dilators and was very con- 
scientious in their use. About ten months after the treatment was begun she was 
married and has now been married for about ne year. The marriage is perfectly 
happy and successful. 

DR. ROBERT MEYER, Minneapolis, Minn. — In a critical review of the litera- 
ture of hematoeolpos, hematometra and hematosalpinx (1895) I pointed out that 
the occlusion in most cases was acquired by inflammatory processes presumablj 
caused by infectious diseases of childhood. 

The use of the term “aplasia of the vagina” means that it was never formed 
or strictly that it is a developmental anomaly. This can be caused bj a primary 
defect of the lower end of the Mullerian ducts, either total or partial. The Miillerian 
epithelium can undergo regression soon after its earlj' appearance in females as nell 
as in intersexes, which is of course also the fate of the Miillerian ducts in most of 
their extent in males. 
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The vagina takes its origin from the Miillcrian ducts only topographical!}', and 
not histologically. The Miillorian epillielium, after having built the vaginal canal, 
undergoes full regression and is replaced by the sinus epithelium which is of an 
entodermal nature. I can show you this in onlj' a super/icial way in a few photo- 
graphs selected from more than 3,000. 

I cannot omit mentioning that the hymen is formed by foldings of the vesti- 
bulum, the former entodermal sinus urogenitalis. An "imperforate hymen" can- 
not exist because it is open from the beginning. An occlusion must be the result 
of the growing together of the foldings at their margins. As a rule the so-called 
imperforate h3'men is confused with a membrane-like atresia of the vaginal introitus. 

When the Miillerian epithelium has not yet made contact with the sinus, tlic 
epithelium of the Miillerian vagina ripens to mucous epithelium as it does in the 
cervical canal. In fact in malformations, which one finds in newborn children 
and in cases of liematocolpos in tlie adults, the open or canalized part of the vagina 
is covered by mucous epithelium, as I found in some cases. If an excision of the 
occluding membrane is made, mucous epithelium will be found on the upper side 
as proof that the atresia is congenital. 

Some locally persistent portions of Jliillcrian epithelium in the otherwise 
squamous epithelium-lined open vagina give rise to cysts, gland.s, and eventually 
adenomas and adenocarcinomas as in the cervix. In every case of congenital partial 
atresia of the vagina one should examine the mucosa to obtain information to aid 
in determining whether or not the Mullerian cpitliclium can change into squamous 
epithelium. Certainly one must bo sure that in a double vagina if unilaterally 
occluded, the closed side does not communicate with the other normally developed 
side even through an opening in a cervical septum. 

Finally I should like to raise the question of how the Miillerian epithelium in 
the vagina changes after the removal of the occluding membrane. One may ask 
not only if it becomes a squamous epithelium histologically but also how does it 
behave functionally? What is the content of glycogen; are there Doederlein 
bacilli; and are there cyclical changes? Do intestinal transplants act in the same 
or a similar ivay? .. 

DR. NORMAN F. MILLER, Ann Akbok, Mich.— I would like to raise a ques- 
tion in connection with this very interesting subject. It has been stated from 
time to time that "split thickness grafts" used in the reconstruction of artificial 
vaginas probably die and are replaced by epithelium from the vestibule or vulva. 
I am inclined to agree that this may occur but the point has not been proved. 

We have been much interested in just what happened to the split thickness 
grafts and recently had occasion to study a patient in whom we had obtainef 
a healthy take. The patient had complete absence of the vagina but did have tubes, 
uterus, and ovaries. At the time of admission she presented a hematometra an 
bilateral hematosalpinx. A channel was made and the accumulated bloo 
drained off. Ten days later a split thickness skin graft was applied on an obturator 
which resulted in an ex'cellent take. Three months later we studied tin’s girl care 
fully and biopsies taken from the new vagina demonstrated typical vaginal epi^ c 
Hum. MTiether this was a conversion of the transplanted epthelium into the ragma 
type because of its new environment or whether the graft tissue had been rep ace 
from the vestibule is something that further studies will have to determine. 

DR. EMIL NOVAK, Baltimore, Md. — ^L ike the previous speakers, I 
that the days of the more formidable procedures, such as the Baldwin opera io^> 
in the construction of an artificial vagina have passed. In former years 
formed a number of these operations, and I still feel that the anatomic an 
tional results obtainable by this method surpass those following the emp oym 
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of the simpler and safer methods now in vogue. At the meeting of the American 
Association of Obstetricians and Gynecologists in Baltimore two years ago I 
showed the end results in one or two of these patients a good many years after 
operation, and I believe that those members who examined the patients agreed that 
the artificial canal could scarcely be distinguished from a normal vagina. How- 
ever, in view of the magnitude of this operation and the inevitable element of risk, 
it has very properly been superseded by simpler methods which give very satis- 
factory if not always ideal results. 

The particular point which I rose to discuss has already been touched upon 
by Dr. Meyer, to whom we are all indebted for his monumental researches in the 
embryology of the vagina. In certain cases of pseudohermaphroditism the vagina 
appears to be completely absent, while the urethra occupies essentially its normal 
position, often connected by a shallow furrow with the clitoris. By means of endo- 
scopic studies and cystograms, however, the vaginal canal, often rather small and 
rudimentary, will be found to enter the urethra at an acute angle a short distance 
behind the meatus. In such cases it is possible by a very simple plastic procedure 
to open the vagina to the exterior, and the mistake of unnecessarily creating an 
artificial canal in the perineal body thus avoided. I have encountered two such 
cases in the past few years. The anomaly in these cases is an absence of the 
septum which subdivides the lower urogenital canal into an urethral and vaginal 
portion. It is easy to understand, therefore, that in such cases menstrual bleed- 
ing may occur from the urethra, and I believe that one of the cases reported by 
Dr. Sears will probably fall into this category. 

DR. JOSEPH L. BAER, Chicago, III. — I have a report from a totally different 
category of a girl of 16, one of uniovular twins, the other being entirely normal. 
The patient presented herself with a pelvic mass of very considerable size, aplasia 
of the vagina and only a slight dimpling on the perineal surface. Through a 
transverse incision I tunneled down until what seemed to be the cervix was ex- 
posed. By probing I found the cervical canal and evacuated the huge retained 
menstruum. 

Because of this patient’s youth I had no desire to do an extensive tubular 
transplant, nor to begin the routine of glass tubes to maintain a vagina. Instead 
I anchored the cervix as close to the margins of the perineum as I could by heavy 
traction sutures, producing an artificial prolapse, if you please. Tliis healed en- 
tirely, and five years after the operation she returned happily married. The vagina 
had constructed itself. Evidently the prolapsed uterus withdrew, the vulvar margin 
came up with it and she had an 8 cm. vagina. 

DR. DANIHIEUTHER (closing).— I would like to make three points in com- 
menting on the previous discussion. First, the results are much better, no matter 
what type of operation is done, if the surgical procedure is deferred until the 
patient plans to use the canal physiologically. Second, the hair on the inner aspect 
of the thigh seems to be a handicap in some candidates for the Frank-Geist 
operation, but I have overcome that by referring my patients to a dermatologist 
for removal of the hair by electrolysis. Third, it is easy to make frequent obser- 
vations through the glass obturator and thus follow the process of epithelization 
m the new vaginal canal. 
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P YOMETRA is defined as an aceunudation of pns ‘witliin the uterus. 

The earliest recorded report of pyoinetra Avhich we could find was 
“Case of a collection of pus in the cavity of an unimpregnated uterus,’’ 
bj^ J. Clarke^ in 1812. This report was found in the first series of the 
index catalogue of the Library of the Surgeon 's General Office. In this 
same series were found reports of eitlier a collection of pus in the 
uteiars, or a discharge of pus from the lining membrane of the uterus, 
by D. Selrutte- in 1S2S, by AsliwelP in 1837, by Hjurdraan and StoreF 
in 1853, and by Taliaferro’’’ in 1873. Undoubtedly there are earlier 
reports in the foreign and American literature. 

Sporadic case reports of pyometra appeared in the literature of the 
late eighteen hundreds and in the eaily nineteen hundreds. There was 
a paucity of reports in tbe American literature. 

In 1912, Loman® reviewed the literal, ure and quoted the ineidenee of 
pyometra given by Sainelair, Berkle, Lowers, Tate, Lee and Bazy. He 
also discussed the causes, symptoms, classification, and patholog 3 ^ ^ His 
report was based on a study of patients wntli carcinoma of the eerm. 

A review of the literature shows that pyometra was found commonly 
before radiation therapy Avas used clinically. After the advent of 
radiation therapy most case reports Avere of pyometra folloAving the 
treatment of uterine cancer Avith radium and x-ray. 


In 1915, Roberts" reported a patient in the postmenopausal age aa’Iio 
had pyometra Avithout carcinoma of the cervix or uterine coipus. In 
1923, Lammers® reported pyometra in a patient treated by radium and 
x-ray for carcinoma of the ceiwix, and in that same year Alamaniu 
reported three patients A\atli cai’cinoma of the ceiwix, for which no 
radiation or operative tliei’apy A\ms used, in AAdiom pyometi’a developed. 
In 1924, Condamin^® reported pyometra in a patient Avith carcinoma oi 
the cervix treated Avith radium and x-ray. In 1927, "Fiolet^ found 
pyometra at lij'^sterectomy in a AA'^oman of 65 years AAdth carcinoma ot 
the corpus of the uterus. In 1927, EsseF^ reported an operation upon 
a Avoman of 60 years Avith carcinoma of the Amgina, cervix, and utenw , 
2,000 c.c. of pus AA^ere fotuid in the vagina, cervix, and uterus, 

1928, Reeb^® reported the finding of a calcified concretion, or 
stone, blocking the cervix Avith resultant pyometra in a AAnman of 
Avho had had at the age of 44 a dilatation and curettage and radinm 
^erapy for a small fibroid of the utei’us. In the same year Guyo > 
Jeanneney, and ’Yandn’^^ descinbed pyometra and hematometra m 
patient Avith carcinoma of the cervix, before and after radiation t er 


invitation, at the Sixty-Seventh Annual Meeting- of the American Gyne 
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apy. Stac 3 "/= in 1928, in discussing the complications of radium tlier- 
apy to pelvic lesions, did not report pjmnietra specifically but men- 
tioned it in his discussion. In 1929, Godlewesldi® reported pjmmetra 
in a woman of 30 years who Avas operated upon for a tAAdsted, infected 
dermoid cyst and Avho, one j-ear previously, had had acute gonorrheal 
cervicitis and salpingo-oophoritis for AA^hich she had received vaccine 
therapy. Pride^" in that same year gaA^e a report of a patient of 28 
AAuth a submucous fibroid, but Avith no cerAdcal stenosis, in whose uterine 
Avail Avas found an abscess containing 500 c.c. of pus. 

In 1929, Bland^® reported pyometra in three patients aaOio previously 
had received radium therapy for uterine cancer. His article revieAA^e'd 
the etiology, classification, symptoms, prognosis, and treatment in pyo- 
metra. Middleton,^® in 1931, published his report of pyometra in a 
pseudoherniaphrodite. The pimmetra Avas first drained and later the 
uterus AAms remoA^ed. Remmelts-'* in the same year reported pjmmetra 
in a Avoman of 43 j’-ears AAdth carcinoma of the cervix aaOio had received 
no radiiun or x-raj'- therap^A In 1932, Guilliem and Gouzy®^ reviewed 
the subject of p 3 '’onietra in carcinoma, of the ceiwix after radium therap 3 ’^ 
and discussed the predisposing causes, the patholog 3 % the clinical forms, 
and the preventive and the curative treatment. The 3 '' emphasized the 
fact that infection Avas present in all cervices Avith carcinoma and stated 
that the streptococcus Avas ahvays present, but AA’^as rarel3'' hemo^dic, 
and, therefore aa^s less virulent. Liegner,*® 1930, described a dia- 
betic, aged 57 3mars, Avho had a small submucous fibroid and stricture 
of the vagina AAdth retention of pus in the vagina and uterus. She had 
no cancer. BarroAvs,^^ in 1934, listed P 3 mmetra of the cervical stump in 
a patient avIio previousl 3 ’' had had performed bilateral salpingo-oophorec- 
tomy and supraAmginal hystereetom 3 ’'. In 1934, Hirsch^^ reported P 3 m- 
metra in a patient avIio had adenocarcinoma of the corpus of the uterus 
and AAdio eight years previously had received radium therapy for car- 
cinoma of the cervix. Gemmill,^® in 1934, reported p 3 ’-ometra, AAdth 600 
c.c. of pus in the uterus, in a patient A\^ho Avas pregnant three or four 
months. 

Massbuau and his groups® in 1935 reported a Avoinan of 64 years, AAdio 
had received radium therapy five 3mars previously for carcinoma of the 
ceiwix, and Avho developed carcinoma of the corpus of the uterus AAdth 
P 3 mmetra. In 19'36, Szathmar3^^^ found P3mmetra in the uterus of a 
Avoman of 63 years AAdio also had graniilosal cell tumor of the oAmry. 

Weinstein, Gardner, and Allen, in 1937, attempted to show that 
the injection of estrogenic substance in mice tended to produce P 3 ’’o- 
metra. Bacteria Avere present in higher percentages in the uteri of the 
mice AAdiich recewed the hormone than in the uteri of a control group 
of mice. In 1938, Grenier-® reported pyometra ui_ five patients after 
radiiun therap 3 ^ for carcinoma of the cervix. Carriere, Gineseste, and 
Devos,®® in 1938, reported a patient of 64 years Avho had no carcinoma 
but Avho deA’’eloped peritonitis from spontaneous rupture of a pyo- 
metra. Smears from the pus shoAved mixed organisms but full bacteido- 
logic studies Avere not done. 

In 1939, Loranger®^ reported a patient of 22 3 'ears AAdth a sterile 
P3mmetra who previous^ had received numerous injections of estro- 
genic substance. He quoted the experimental use of estrogens to pin- 
duce pyometra in mice and theorized that estrogenic substance might 
produce p3mmetra. Graham and Pailla.,®® in 1940, found a spontaneous 
occlusive pyometra in a woman of 73 years who had no carcinoma. 



1076 


AMERICAN journal OE OIISTETRlCS AND GYNECOLOGY 


Smears from the pus were positive for gi-am-negative intracellular diplo- 
eoeei and mixed organisms. Cultures were reported positive for mixed 
organisms, but it was not stated that the gonococcus was found. 

PATHOLOGY 

Certain predisposing pathologic conditions antedate the formation 
of true pyometra. Loman'’ stated that normally the uterine secretion 
^vas small in amount and free of bacteria and that the physiologic func- 
tion of the cervical secretions and coverings was the destruction of bac- 
teria. In cancer of the cervix the re.sultant circulatory disturbances 
favored infection. He quoted Bazy who claimed that cancer of the 
cervix was limited to the lower pai*t of the cervical canal. The mucous 
membrane of the canal above the cancer growth was ulcerated and cov- 
ered with pus. Swelling, due to capillary and lymphatic dilatation, 
occurred. Bazj’- considered this process one of inflammation of the 
cervical canal with sclerosis and Ijmiphangitis. Loman gave as causes 
of pyometra new groAvths which constricted the cervix, atresia due 
to the sclerotic . atrophj'’ which occurred after menopause, and a can- 
cerous swelling Avhich acted as a valve by forcing itself into the cerv- 
ical canal. 

Bland^® listed as possilile causes of pyometra any condition which causes 
partial or complete obstiaiction of the cervical canal, inflammatory 
edema about the ceiwical os, senile fibrosis, endometi’ial vegetations and 
polyps, myomas, chemical ulceration followed by fibrosis, malpositions 
of the uterine bodj^ and congenital gynatresia. His article stressed 
postirradiation pyometra and emphasized the fact that radium con- 
verted neoplastic tissue to dense filirous tissue which in turn contracted 
and caused fusion of the walls of the cervix. The fluid accumulation in 
the uterine cavity resulted from associated inflammatory changes in 
the endometrium and the myometrium, lesions almost invariable accom- 
paniments of ceiwical carcinoma. That the fluid accumulation was in- 
flanrmatory in origin was predicated upon the observation that the nor- 
mal secretion of the endometrium was practically nil. Since the cancer 
tissue contained all fonns of pathogenic bacteria, the fluid in the uterine 
cavity was readily infected. 

Guilhem and Gouzy^^ discussed pyometra after radium therapy in 
cancer of the cervix and gave as a pi’edisposing cause the inability of 
the uterine secretions to escape through the os. Radium therapy modi- 
fied the distribution of the tubular glands in the mucous membrane of 
the uterus and insufficient radium dosage and incorrect intraeemueal 
application caused some glands to be destroyed whereas other glands 
continue to secrete. They also claimed that infection of eervica,! can- 
cer always occurred and that streptococci were always found in the 
cancer tissue. The streptococci found were rarely hemolytic and as a 
result were less virulent. Since bacteria were present before, during, 
and after treatment, increased uterine secretion resulted not only y?® 
the presence of infection but also from the tissue destruction wlncn 
radium caused. This tissue destruction itself caused increased secre- 
tions. Other pathologic lesions of the cervix caused uterine secretions 
to be retained. Due to the degeneration of the muscular wall of tne 
uteims follo\ving radiation therapy with the loss of uterine eontraetiiity, 
and to the ceiwical stenosis, distention of the uterine cavity oecurre ■ 
The true determining causes of pyometra were due to the radia loi 
sclerosis of the cervix with partial or complete stenosis. In postirraaia- 
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tion pyometra they described the anatomic pathology as follows: the 
cervix reduced to a stump -with the vaginal portion deformed or de- 
stroyed; the uterine wall thickened; the uterine mucosa purple or 
grayish in color; the endometrium the site of the endometritis; in- 
terstitial metritis later ^vith ulceration ; inflammation around the uterus 
vdth adnexal lesions and adhesions; varying quantities of pus of dif- 
ferent colors in the uterine cavity. 

BACTERIOLOGY 

The importance of infection, in the predisposing pathologic condi- 
tions antedating the formation of pyometra, was stressed in the fore- 
going reviews of the pathology. No studies of the hacteriologic findings 
in pj'^ometra could be found since anaerobic cultural methods have been 
proved to be of fundamental importance in the study of pelvic infec- 
tions. The routine use of these culture methods has changed our con- 
cept of pelvic infection so markedly that it seemed logical to study the 
bacteriology of pyometra by complete anaerobic and aerobic cultures. 

Bacteriologic studies in our clinic of the cavities of large myomatous 
uteri removed in the childbearing age and of the cavities of small senile 
uteri removed by vaginal hysterectomy in descensus and procidentia 
had shown that the cavities in these uteri were steiule if rigid technique 
were used in the method of culture. 

MATERIAL 

Complete aerobic and anaerobic cultures of the pus from 39 patients 
with pyometra were done. Aerobic cultures were done of the pus from 
6 patients mth pyometra, and no cultures were obtained from 3 pa- 
tients. The high incidence of anaerobic organisms in pelvic infection 
made incomplete the studies in Avhieh only aerobic cultures were done. 

Collection of Material . — In the collection of the pus for culture, the 
possibility of vaginal and cer\dcal contamination could not be entirely 
excluded. Routine precautions pi’ior to culture to prevent contamina- 
tion included the washing of the vagina and cervix with green soap and 
alcohol. This preparation of the vagina and cervix was used pinor to 
the sounding of the cervices and uteri of all senile patients, of all pa- 
tients who had operations upon the cervix and of all patients who had 
been or were to be treated by irradiation therapy. When sounding of 
the eendx was indicated in the childbearing age due attention was gi^ en 
to the menstrual history of the patient, and in many patients, preg- 
nancy tests were done prior to the sounding of the cer\dx and uterus. 

After the cervix had been dilated by a sound, or by a probe, a ver> 
sniall metal cannula was passed into the uterine, cavity. In most pa- 
tients the amount of pus pi’esent in the cavity was sufficient to make 
possible cultures ^^dthout obvious contamination. 

An important check on the method of collection was a routine exam- 
ination of smears, prior to culture. In a majority of the patients the 
results of cultures confirmed the findings of the smears made of the pus. 

Culture Methods .— ¥oy the groAvtli of aerobic organisms the pus was 
streaked directly on beef infusions, sheep's blood agar plates, roi 
anaerobic plate culture the same medium was used, but the plates v ei e 
placed in anaerobic jars and a slight modification of the liydrogen le- 
plaeenient method, as described by ]\IcIntosh and Tildes,- - was used. 
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Evaluation of these eases disclosed the following diagnosis : 

Senile vaginitis and kraurosis 9 

Leucoplalda ‘ 

Dermatitis venenata 1 

Lichen simplex clironieus 1 

Monilia infection 1 

Diabetes mellitus 2 

21 

Those cases diagnosed as senile vaginitis, kraui’osis and leucoplalda 
were treated. The rest were referred to appropriate clinics for further 
investigation. 

The treatment consisted of the local application of an ointment of 
lanolin base containing 10 mg. of diethylstilbestrol per 30 c.c. of salve. 
The patients were instructed to apply about 30 c.c. of the ointment lo- 
cally every daj^ for one week. It is obvious that this could result in 
only an approximate daily dosage of estrogen. If improvement oc- 
curred at all, it was usually quite apparent within one week, but the 
treatment was tried for one month in the unimproved cases before being 
given up as unsuccessful. The success or failure of the treatment was 
based entirely on its ability to relieve the symptoms of pruritus and 
burning. No biopsies were made of vaginal or vulvar tissue. 

Of the 9 patients in the senile vaginitis, kraurosis group, 5 were eom- 
petely relieved of sjunptoms, 1 was improved, and 2 were unimproved. 
One was not treated with estrogen salve because of the presence of car- 
cinoma elsewhere in the body. 

Of the 7 patients with leucoplalda, 2 were completely relieved, 1 was 
improved, and 4 Avere unimproved. 

Three of the above 16 patients have remained symptom free AAdthout 
further treatment after one month of inunction. The others find it 
necessary to resort to the use of sahm once or tAvice a Aveek to preA'^ent 
recurrence of symptoms. 

Several patients obtained relief from coincidental hot flushes during 
treatment, and one patient had a period of uterine bleeding folloAving 
cessation of treatment. These eases indicate a systemic reaction to 
estrogen absorbed pereutaneously, and the uterine bleeding Avas thought 
to be an estrogen AvithdraAval phenomenon. 

SUMJIARY 

Kraurosis vulvae and leucoplalda are causes of pruritus vuhme. The 
differences in their distriljution and pathology-'are discussed. 

Since kraurosis is more closely akin to senile vaginitis and therefore 
may be due to estrogen depletion, it was thought that Ivraurosis might 
be more susceptible to estrogen therapy than leucoplakia. 

Twenty-one patients complaining of pruritus Audvae are . rcAueAved. 
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Nullip. 15 3 11 • Anaerobic 1 Radium 3 curettage 3 Died 

Multip. 4 Dis- Neg. Neg. Neg. Mixed 1 Radium 3 

W— 5; C. 0 charge 2 4 4 Ut. packed 1 
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Died 

Died 
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Died 

luiving 

Living 

Living 6 

Died 3 

No follow 
up 3 

1 

1 

Dilatation and 
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conization 
cervical, ra- 
dium intra- 
cervical 

Radium intra- 
' cervical 

Radium intra- 
cervical 

1 

Dilatation and 
curettage — 3 
Intracervical 
radium — 7 
Conization — 1 

X-ray 

_ _ 1 

X-ray 

1 

X-ray 

Radium 

X-ray 

Radium 

X-ray 

Radium 

X-ray 

X-ray 

10 

Radium 

7 

Anaerobic cocci 

J 

No growth 

Anaerobic cocci, 
staph, albus, 
strep, hem., 
grp. B 

1 

Anaerobic cocci 

Strep, viridans 
diph. bacillus 

Anaerobic cocci 

Not done — 1 

Neg. — 3 

Anaerobes — 3 
Aerobes — 1 

Mixed — 4 
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+ 

Pain 

7 
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For broth culture of the anaerobes a medium using neutralized beef 
heart as described bj^ Lepper and Martin®^ was found most satisfaetorjL 

Clinical Grouping of Patients. — Tables I to V sliow our clinical 
grouping of the patients. 

Bacteriologic Findings. — The complete cultural findings in the pus 
from 39 patients with pyometra are shown in Table VI. Cultures of 
the pus from 8 patients shoAved no growth. Sterile cultures from pyo- 
metra Avere most common in patients AA'ith adenocarcinoma of the uterine 
corpus. No culture AA'as sterile in the '' spontaneous” group AA'itli 
pyometra. 


Table VI 



MIXED 

ANAEROBIC 

COCCI 

I 

MIXED AN- 
AEROBIC COCCI 
AND ANAEROBIC 
BACILLI 
(NO spores) 

MIXED 

AEROBIC AND 
ANAEROBIC 
ORGANISMS 

AEROBIC 

ORGANISMS 

NO 

GROAVTH 

Spontaneous 
pyometra 
(no carcinoma, 
previous radiation 
or operations) 

5 

! 0 

2 

5 

0 

Pyometra 
(following 
operations on the 
cervix uteri) 

2 

0 

0 

1 1 

1 

0 

Pyometra 
complicating 
carcinoma of 
cervix 

(no previous 
radiation or 
operations) 

1 

2 

1 

2 

2 

Pyometra 
complicating 
carcinoma of 
cervix 
(previous 
radiation or 
operations) 

3 

0 

4 

I 

3 

Pyometra 
complicating 
adenocarcinoma of 
uterus 

1 

0 

1 

0 

3 

Totals 

12 

2 

8 

9 

8 


DISCUSSION OP BACTERIOLOGIC FINDINGS 

Anaerobic Infection. — ^Early in this study attempts AA^ere made to 
group the various strains of anaerobic cocci by the method auA^oca e 
by Colebrook,®® who used colony formation as a basis for grouping. 

Avas found that a grouping of this type Avas unsatisfactory. Pure cu ui 
studies shoAved that the term “anaerobic streptococci” for the 
as a whole was a poor one. Morphologically, many strains resem_ 
more closely staphylococci. GroAvth AA’^as easily obtained in , 

cultures or in symbiosis. Separation and propagation of inaivi i 































.■i7050 + + - - , - Gystoeele 20 Streptococcus Well 

W — 70 Yr. Rectocele, decensus liemolyticus, 

0-0-0 uteri grp. A 

A00223 - 4- -t- - -I- Senility 10 Strep, viridans 0 

W — 71 Yr. Arthritis rt. Streo. ffamma 
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DISCUSSION 

DE. HARVEY B. MATTHEWS, Bkooki.yn, N. Y.— At the Long Island College 
Hospital we have encountered pyometra 25 times in the past seventeen years. The 
records of three patients were not available and hence this report will include only 
22 cases. Dr. Carter’s grouping is excellent, and we have used it in collecting our 
data. There are 5 groups as follows: 

1. Pyometra complicating squamous cell cancer of cervix (no previous NO. cases 

operations or radiation) 

2. Pyometra complicating squamous cell cancer of cervix (with previous ^ 

radiation or operation) 

3. Pyometra complicating adenocarcinoma of the uterus (without pre- ^ 

vious radiation or operation) 

4. Pyometra following cervical or uterine operations 

5. “Spontaneous” pyometra (no carcinoma, previous operation oi radia ^ 

tion therapy) 


Total cases 


22 
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strains were more difficult and often impossible. "We feel that mucb 
further work must be done on methods of culture within this group 
before any method of classification of the group as a whole has prac- 
tical significance. 

The term “anaerobic” as used means obligate anaerobiosis. All 
mieroaerophilic strains, or strains which grew aerobically after several 
transplants, were classed as aerobes. The term “anaerobic cocci” means 
in general a mixture of cocci, streptococci, and diplocoeci. The term 
“mixed anaerobes” means that Avith the cocci were mixed various tj^Jes 
of anaerobic nonspore-forming bacilli. 

In -39 complete cultures anaerobic organisms were found in 22. In 
12 cultures anaerobic cocci were found alone; in 2 cultures they were 
found mth anaerobic bacilli ; in 8 cultures they were in sjunbiosis Avith 
aerobic organisms. 

Aerobic Infection: Purely aerobic organisms were found in 9 cul- 
tures. In 8 other cultures they were found in symbiosis with anaerobic 
organisms. 

Streptococcus hemolyticus (Group B, Lancefield) was isolated twice, 
once in pure culture and once in sjunbiosis with Staplii/lococcns albns 
and with anaerobic cocci. Streptococcus hemolyticus (Group A, Lance- 
field) was isolated once in pure culture. 

E. coli communior was isolated once in pure culture and E. coli com- 
munis ozice in symbiosis with anaerobic cocci and with a diphtheroid 
bacillus. 

Diphtheroid bacilli were found 9 times in symbiosis and once in pure 
culture. 

Aerobic nonhemoljdic streptococci were found 3 times in sjonbiosis 
rith other organisms. 

Streptococcm viridans was fotuid in sjunbiosis in 3 cultures. 

Sta.pliylococcus aureus Avas found once in pure culture and tAvice in 
sjnnbiosis Avith other organisms. 

Bacillus pyocyaneus aa^s isolated once in pure culture. 

CONCLUSIONS 

Prom analysis of this small series no definite conclusions can be draAim. 
Since anaerobic organisms, capable of iiiAmding the cerA'ix and uteiane 
caAoty are found normally in the A'aginas of postmenopausal AA’omen in a 
higher incidence than in the A’'aginas of childbearing Avomen, the pos- 
sibility of endogenous infection must be considered. Wlien nonhemo- 
lytic sti'eptoeocei, diphtheroid hacilli, Streptococcus viridans. Staphylo- 
coccus albus, and bacilli of the colon group are cultured in pAometia, 
endogenous infection may be predicated. On the other hand the cul- 
ture of Streptococcus hemolyticus (especially Gi’oup A) and Staphylo- 
coccus cmre^is, neither of AAdiich is commonly found in the Aagina, aigues 
against endogenous infection. 

Whether infection is necessary in the production of spontaneous 
and “operathm” pyometra can only be determined by careful cult me 
of a large number of pyometra patients. In this small .series stciilc^ 
PJ'ometra occurred most commonly in uteri Aidth adenocarcinoma an 
in uteri AA'ith squamous cell carcinoma of the cervix before and aftei 
iri'adiation therapy. No culture Avas sterile in the ‘ spontaneous gioup 

wif !•» j _ 
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Sixteen of these, diagnosed as senile vaginitis, kraurosis, or leucoplakia, 
were treated with estrogen salve locally. 

Although the series is too small for definite conclusions, there is a 
suggestion that estrogen therapy is more successful in the treatment of 
kraurosis than of leucoplakia. 
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THE USE OP METHYL TESTOSTERONE FOR THE RELIEF 
OF BREAST ENGORGEMENT IN THE PUERPERIUM 

. S. Duckman, M.D., AND T. R. Turing, M.D. 

Brooklyn, N. Y. 

I N THE past few years a number of reports have been published on 
the use of testosterone for the relief of breast engorgement in the 
puerperium^ and on the inhibition of lactation.^’ ® In these studies, the 
testosterone was administered parenterally, and the results were almost 
uniformly satisfactory. More recently methyl testosterone has been 
produced for oral administration. Realizing that the oral administra- 
tion of hormonal substances is frequently ineffective, it was decided to 
carry out this study in order to ascertain its value, because many pa- 
tients dislike injections. Except in eases of emergency an effective oral 
medication is to be preferred to a parenteral one. 

This series consists of 50 eases. At no time during the treatment was 
there permitted a restriction of fiuids, a reduction in diet, ice bags, 
saline cathartics, or any analgesics which might in any way interfere 
with the true evaluation of the efficacy of this medication. The cases 
were taken at random, some because of stillbirth, others because of un- 
satisfactory condition .of the nipples, and still others because the mother 
preferred, not to nurse. 

In all cases, the medication was not started until the breasts were 
quite full, usually on the thii’d or fourth day postpartum. This was 
done because it has been shown that testosterone is most effective at that 
time.'* ' 

During the first few days after delivery, there is still a sufficient 
amount of e.strogen in the circulation to inhibit the pituitary from 
liboratiiig its prolactin, and any testosterone given too eaiiy would be 
excreted without any lasting inhibitory effect. When the breasts begin 
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Until recently only aerobic cultures were routinely done as in most hospitals and 
therefore many cultures from pyometra were reported negative. However, our 
material showed positive cultures in 8 cases and no growth in 4 while no cultures 
were tahen in 10 cases, none of these latter being recent. Four out of the 8 
positive cultures and 2 out of the 4 negative cultures were anaerobic growths. It 
would seem therefore that cultures should always be grown both under aerobic and 
anaerobic conditions, for otherwise too many negative cultures will be reported. 

With reference to sterile pyometra in carcinoma of the cervix, one-half of our 
6 patients who had had previous radiation were sterile, and of 2 cases of carcinoma 
of fundus after previous operation or radiation, one patient was sterile and one 
was not cultured. I mention this because we had the idea, and I think most men 
have, that pyometra in the presence of cancer is always infectious. 

In conclusion, I would like to emphasize the fact that in any study of the 
bacteriology of pyometra, all cultures must be grown under both aerobic and anaerobic 
conditions, otherwise results will be obtained that are not reliable. This is also 
most important when considering treatment. 

DR. JOHN A. McGLINN, Philadelphia, Pa. — In order to have pyometra we 
must have three things: discharge, failure of drainage of the uterus, and infection. 
We find most of these cases among the malignant group, and next in order those 
among the senile group where we have obstructive lesions around the cervix and 
vagina. Formerly we saw quite a few of these eases due in part to faulty surgery. 
I can recall such cases following trachelorrhaphy, where we would fail to preserve 
the cervical canal for drainage. 

I once made the statement that many of these cases were due to indiscriminate 
and faulty cauterization of the cendx, and have been taken to task for saying this. 
I have, however, a case of endocervicitis of my own treated by cautery that de- 
veloped a hematometra and subsequently a pyometra. I attempted to maintain 
the patency of the cervix but failed and another surgeon eventually removed the 
uterus. I have also removed the uterus of another patient who had been cauterized 
by another physician with resultant pyometra. 

Irradiation also plays a part in developing a stenosis. I do not think it occurs 
very frequently, because there is usually one factor missing, namely the discharge, 
but stenosis does occur. This brings up the point that we should be a little more 
careful in irradiating these so-called benign bleedings. In benign bleeding before 
the menopause I have long discarded the use of radium, and I have not had 
enough faith in hormones to control menopausal symptoms. In those cases which 
are postmenopausal, it is only anticipating what Dr. Scheffey may say in the next 
paper, to state that radium does not give protection against the later development 
of cancer. It has been my practice for .some time in dealing with a woman who 
is past the menopause to remove the utenis entirely by the vagina. 

DR. ARTHUR H. CURTIS, Chicago, III.— Gynecologists may be aware that 
there are two longitudinal ridges within the cervix but I have never heard them 
mentioned by any clinician or pathologist. The two ridges, usually located 
asymmetrically, anteriorly and posteriorly, tend to extend the entire length of the 
Canal and, quite similar to the turbinates of the nose, are subject to very marked 
hypertrophy. Cysts so frequently encountered in the region of the internal os 
Usually develop in the upper end of a hypertrophic longitudinal ridge. These ridges 
are important factors in the development of primary cervical obstruction and ob- 
struction complicating endocervical therapy. It is, therefore, quite evident that 
these longitudinal ridges play a significant part in the etiology of pj’ometra. 

dr. Raymond E. WATKINS, Portland, Oregon. — ^Inasmuch as pyometra^ is 
so frequently associated with carcinoma of the uterus, it becomes a complication 
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wliich gives us a great dcai of concern in tlic ti-eatnient of cancer. In reviewing our 
cases I have found tliat we iiad 17 patients with pyoinetra in the last eleven years. 
Eight of these were as.sociatcd with carcinoma. 

I recently visited a clinic in Xew York, and found that they ordinarily disregard 
pyometra, proceed witli tlie placing of radium in the endometrial cavity, and only 
remove it in case the patient has a ver^' higli temperature reaction. 'We tried this 
plan, but there have been one or two severe reactions. While Dr. Carter has not 
discussed the treatment in any way, I would like to hear an e.xpression from him 
regarding the management of pyometra, particularly previous to irradiation. 

DE. CAETEE (closing). — The practical nature of our findings will help to 
answer Dr. Watkins’ question. We feel that pyometra should be suspected in tlie 
patients with squamous cell carcinoma of the cervix and in patients with adeno- 
carcinoma of the corpus. Wo feel that it is safe following drainage to start x-ray 
therapy, but wo should be most hesitant to insert radium into the cervical canal 
or into the corpus in the presence of infection rvithout proper drainage for an 
appreciable time. 

In our 39 patients with pyometra, anaerobic organisms were found in 22. In 
8 other cultures, anaerobic organisms were found in symbiosis with aerobic organ- 
isms. Purely aerobic organisms were found in 9 cultures and in 8 other cultures 
were found in symbiosis with anaerobic organisms. We believe that the admin- 
istration of x-ray therapy can be instituted safely provided the usual principles of 
maintenance of drainage and careful bacteriologic and clinical checking of the 
patient are followed. 

The same problem arises in the patients with spontaneous pyometra. From our 
material it is seen that no culture was sterile in spontaneous pyometra. Following 
the drainage of spontaneous pyometra, we feel that curettement should be delayed 
over a period of weeks. We also feel tliat bacteriologic following is most important 
in determining when the curettement for diagnostic purposes should be done. 

Bacteriologic checking of the patients is easily done by smear and culture methods 
by independent laboratory workers. This checking stresses the close correlation 
between the initial and subsequent bacteriologic findings. 

The anaerobic organisms are poorly understood. They are difficult orgamsms 
with which to work. We feel that the term, “anaerobic streptococci,” for the 
group as a wdiole is a poor term. Morphologically many strains resemble staphjlo- 
cocci. Separation and propagation of individual strains are diflScult and, at times, 
impossible procedures. 

Judgment as to the time to use the curette, radium, or x-ray following the evac- 
uation of pyometra is difficult. Bacteriologic findings should help in answering some 
of the problems. 



THE EXPEEIMENTAL PRODUCTION OP TOXEMIA OF 

PREGNANCY* 

Franklin P. Snyder, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, University of Chicago) 

T he present experiments represent an attempt to demonstrate under 
conditions of laboratory control, the production in rabbits of the 
anatomic lesions ■which characterize uteroplacental apoplexy in women. 
Uteroplacental apoplexy, in the words of Convelaire (1911) who named 
it, is characterized by “a colossal infiltration of blood in the uterine 
wall, occurring in the region of attachment of the membranes as well 
as in the region of placental attaclunent, cleaving the muscle bundles 
and dissociating certain bundles fiber from fiber. The ovaries are rid- 
dled with points of hemorrhagic effusion. The broad ligaments are 
infiltrated with blood. It amounts indeed to a veritable ‘apoplexie 
utero-plaeentaire. ’ ” The present experiments therefore involve the 
production of hemorrhage into the wall of the uterus and placenta 
which results frequently in premature separation of the placenta. 

Since injury of this tj’'pe occurs in women under conditions of ob- 
scure etiology, the present problem is: first, to determine whether or 
not identical anatomic lesions occur in a laboratory animal, and sec- 
ond, to evaluate the various factors introduced under controlled experi- 
mental conditions wdiieh cause normal pregnancj^ to terminate in utero- 
placental apoplexy. 

METHOD AND MATERIAL 

The present series includes 34 rabbits in which the coui’se of preg- 
nancy was experimentally altered by the injection of an extract of the 
urine of pregnancy, antuitrin-S (Parke, Davis and Co.), usually at 
twenty-five days which is the beginning of the last quarter of gesta- 
tion. By this means ovulation ivas induced about the tweutj'-fifth day 
of pregnancy, so that at the normal end of gestation at thirty-'t'\yo 
there was present in the ovaries a fresh set of corpora lutea which had 
reached the stage of maximal size and function. The application ot 
this method to the analysis of the faetoi’S concerned in parturition has 
been tested in previous investigations and the general nature ot the 
anatomic abnormalities which were encountered in the uterus an 
placenta have been described (Snyder, 1934, Snyder and Deitrick, 
1935, Snyder, 1938, 1939, Snyder and Koteen, 19'39). 


OBSERV.A,TIONS 

Macroscopic Appearance . — ^In the present series of animals, the utenm 
was th e site of gi-oss anatomic changes. In a typical instance, daik 

‘Read, by invitation, at the Sixty-Seventh Annual Meeting of the American Gj-ne 
cological Society, Skytop Lodge, Pa., June lo to 17, 
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purple areas of discoloration completely encircled the uterus at certain 
regions and extended far into tiie broad ligament (Fig. 2), The mar- 
gins of the dai’k patches were irregular in outline and less deeply col- 
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Pig. 1. — The course of pregnancy is charted in a senes ^ a^poplexV I’l 
hemorrhagic lesions of the uterus, such as characterize nf urine extract 

women. Each case is summarized, giving the time of injection 
(antuitrin-S), the total dosage in rat units, and time part of a IRter 

of the uterus is indicated by downward arrow wth Maternal death 

hy downward arrow; delivery hy hysterotomy by 'mward ario • before 30 

during the experiment is shown by X. Of a total of lOS fetuses expeiieo 
days, 75 of them were bom alive. 
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ored. Close inspection of the muscle layer of the wall showed strands 
which were distinguished by tlieir pale color in contrast to the dark 
background caused by hemorrhage. There was actual separation of 
bundles of fibers by the dark-colored hemorrhagic extravasations which 
were wedged between them. Localized pressure with a finger tip failed 
to cause blanching, thus revealing that there was infiltration of the 



Pig". 2. — Uteroplacental apoplexy. Animal 14 sacrificed ante partum at first sign of 
external vaginal bleeding; 34 days, 6 living fetuses. 



Pig. 3.— Infiltration of blood into the uterine -wall involving the region of placental 
|ttechnient. Animal 29, sacrificed following the birth of 10 living fetuses at 


Uterine wall rather than a mere engorgement uuth blood retained within 
the vessels. In the region of the implantation site, the hemorrhagic 
extravasation was especially dense and frequentlj^ extended into the 
^■djaeent broad ligament (Fig. 3). 

Incision of the uterus in the region of discoloration showed that all 
three layers of the uterine wall were involved in the liemoiihagic 
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extravasation. In certain areas tJic iiemorriiage into the tissues Avas 
so dense that the boundaries between iaj'ers were obscured, and the 
wall appeared homogeneous. Blood wa.s freciuently encountered vathin 
the uterus, having escaped to the region between the fetal membranes 
and the mucosa. The extramembranal hemorrhage could be seen di- 
rectly through the tliin uterine wall in many instances. Displacement 
of the blood promptly followed both the application and release of 
localized pressure upon the uterus, which thus aided differentiation 
from intramural bleeding. On opening the amniotie sac, blood-stained 
fluid was noted at times, but lc.s.s frequently than extramembranal 
hemorrhage. In the lungs of fetuses which had died before deliveiy by 
hysterotomy, blood was readily demonstrated, and widely distributed 
throughout the alveoli (Snyder, 1940). 

O 21 cutting through the placenta, areas of hemorrhagic infiltration 
of the- tissues were found. The mateimal part of the organ was con- 
.spicuously involved. In the retroplacental region, the extravasation 
of l)lood could be linked with i)artial sepaintion of the placenta from 



Fig. 4 . — Hemorrhagic infiltration of the placenta. Animal 11, sacrificed ante partum. 

30 (!««■►'’, 4 postmature fetuses. 

the uterine wall (Pig. 4). The escape of blood in the retroplacental 
area extended beyond the placental margin, and was continuous with 
the hemorrhage separating the fetal membranes from the decidua vera 
(Fig. 5). . . f 

Incision of the broad ligament showed especially dense infiltration oi 
blood in the loose connective tissue between the folds of the mesometriuni. 

Upon first opening the peritoneal cavity, an increase in the. normal 
amount of peritoneal fluid was encountered, which was markedly 
stained ivith blood at times. The serosal region of the uterine wall was 
involved extensively and infiltration of blood was seen at many areas 
where the dark discoloration of intramuscular hemorrhage Avas not evi- 
dent. A deep longitudinal fissure marked the site of rupture of the 
uterus in one animal in which a full-term fetus escaped into the peri- 
toneal cavity. 

Microscopic Examination . — In the animals of the present series the 
extravasation of blood into the decidual, muscular, and serosal regions 
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of the uterine wall has been verified- by microseopie examination. Cor- 
relation of the histologic findings with the functional changes of the 
uterus may be illustrated by specific cases. 



Fig. 5. — ^Partial separation of the placenta; retroplacental hematoma and escape of 
blood between the membranes and uterine mucosa. Animal 7, died at 57 days; C 
postmature fetuses in the .uterus, 2 others having been expelled at 34 days. 



Pig-. 6.— Wall of uterus showing hemorrhagic infiltration (Animal 14). 

In an animal (No. 14) which was sacrificed at the first appeai'ance 
of external vaginal bleeding at tliirty-fom' days, and before the birt i 
of any fetuses, the uterus contained six postmature fetuses which sliov eel 
active movements. A transverse section taken thi’ough the entii’e uteius 



1096 


AlWEBICAN JOURNAL OP, OBSTETRICS AND GYNECOLOGY 


and placenta, wlien stained with eosin and hematoxylin presented a 
brilliant picture even to the unaided e.ye, illustrating the extensive 
hemorrhage into the tissues (Fig. 2). The lateral Avail shoAv^ed dense 
infiltration of the serosal and muscular regions (Fig. 6). Separation 
of bundles of muscle fibers by huge cxlraviisations of blood aa^s strik- 



Flg. 7. — Separation oC muscle fiber bundles (Animal 1-1). 


Pig. 8. — Broad ligament infiltration (Animal 14). 



ing and Avas characteristic of the state of a large part of the uterine 
Avail (Pig. 7). In connection Avith the escape of blood in the 
layer, there Avas found in this animal a blood-tinged peritoneal nm 
of excessive amount. The decidua vera Avas.dess extensively inhltra 
than the other layers. 
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A section of tlie broad ligament revealed dense infiltration between 
folds of the mesometrinm and in the serosal region (Fig. 8). 



Fig. 9, — Retroplacental hemorrhagic infiltration (Animal 14). 



The site of the attachment of the placenta 
tion of red blood cells wliich was limited layer of 

sue interposed between the maternal placenta c ofthis animal 

the nteims (Pig. 9). Sections of Jcap^ 

(No. 14) did not show hemorrhagic infiltiation. T1 P 
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was evident, extending from the margin of the placenta laterally be- 
tween the surface of the decidua vera and tlie membranes which were 
reflected by it. 

Hemorrhagic infiltration of the maternal portion of the placenta was 
illustrated in an animal (No. 11) sacrificed at thirty-six days. None 
of the litter had been born and no external vaginal bleeding was noted. 
The four fetuses which occupied a single horn of the uterus were 
dead but not macerated, and their stage of development was the maxi- 
mal attained during intrauterine life. Extravasation of blood extended 
from the muscular layer of the uterus through tlie entire thickness of 
the maternal portion of the placenta (Pig. 4). Partial separation of 
tho placenta associated with a striking retroplacental hematoma was 
clearly shown in Animal 11. Tlie animal (Fig. 5) was found dead on 
the thirty-seventli day. Two stillborn postmature fetuses had been 
expelled and 6 additional fetu.ses of excessive size remained in the 
uterus. 



Pig. 11, — Perivascul.ar and myometrial infiltration (Animal 5). 


Hemorrhagic infiltration of the implantation region was evident m 
Animal 29 which ivas sacrificed at twenty-eight days (Fig. 3). The 
entire litter of immature fetuses was expelled alive at twenty-seven 
days. Microscopic examination revealed dense extravasations, espe- 
cially involving the decidual layer in the region of the placental attach- 
ment. Various stages in the partial dislodgment of the placenta asso- 
ciated with decidual extravasations may be found by sacrifice of ani- 
mals before completion of labor. 

Blood vessels were also the site of infiltrations of red blood tyUs iR 
the periv^lseular area (Pig. 10). In Animal 5, sacrificed at thirty-six 
days, 4 large, postmature fetuses had been stillborn and 4 additional 
fetuses remained unexpelled. A dense extravasation of blood oecupied 
the perivascular sheath and at certain areas extended into the myo- 
metrium (Pig. 11). 

To summarize briefly, the anatomic lesions in the uterus were char- 
acterized by hemorrhage into the uterine wall, involving all tliree 
layers. Thronghout the entire decidual lining of the uterus, extravasa- 
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to fiU, it. is indicative of the fact that the supply of estrogen is so 
greatly diminished that it no longer prevents the pituitary from 
ating its prolactin. Just how the testosterone does its work in inhibiting 
lactation has not as yet been proved. It might inhibit the pituitary 
from liberating the prolactin, or it might antagonize the lactogenic 
hormone itself, or it might depress the receptivity of the breast so that 
it cannot be stimulated by the prolactin. 

Hamilton® has shown an inhibiting effect on the hypophysis as well 
as histologic changes from testosterone, but Reece and Mixner® employed 
testosterone proprionate in sexually matured spayed rats, and they 
found that the yield of pituitary lactogen was augmented. Hence the 
modus operandi is still debatable. 

In presenting Table I, the column designated “breast before treat- 
ment ’ ’ is given in numbers. The number “ 4 ” represents a breast wMch 
is full, firm, tender, painful, and caked. Number “3” is a breast which 
has the above qualities to a lesser degree. When a breast is full but 
only slightly painful or tender, it was i-epresented by the number “ 2 .” 

DISCUSSION 

The results were classified as good if the patient acquired almost com- 
plete subjective and objective relief. That is, the breasts became neither 
painful nor tender to touch. A small percentage of these continued to 
lactate to a minor degree for several days after the treatment was dis- 
continued. But our purpose of the treatment was not to prevent lacta- 
tion, but rather to cure the pain and discomfort of weaning. 

Those patients who had moderate relief of pain and tenderness were 
designated as fair. Those patients who showed no appreciable relief 
were designated as poor. 

There were 44, or 88 per cent, with good results, 4, or 8 per cent, 
fair, and 2, or 4 per cent, who had poor results. 

Of the cases designated as good, there were two which requim addi- 
tional information. One, J. W., was a woman whose breasts were en- 
gorged and painful. She was nursing her infant. In this ease, 60 mg. 
were given, divided into three doses. This relieved the pain and tender- 
ness, and permitted her to nurse satisfactorily. The infant continued 
to gain well with the subsequent milk. The second case (P. B.,^) was 
a woman who developed an acute exacerbation of a chronic cholecystitis. 
She was given daily small doses of magnesium sulfate, and was on a 
restricted gall bladder diet. Therefore, it is difficult to state whether 
the improvement in her breasts was due to the methyl testosterone or to 
the diet restriction and magnesium sulfate, or to a little of both. 

There were two patients who exhibited moderate hirsutism The 
results were fair in one and poor in the other. Both these women had 
pdvoid pelves. The voice was not deep although it was a little husW 
m one of them. It is possible that in those women with andro'^enic 
tendencies a much larger dose would be required to create a small effect 
due to the piling up of this substance in the system 
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of necrosis (Fig. 12). In Animal 5 , wliicJi was sacrificed at thirty-six 
days during labor, as previously described, tliere Avas Avidespread dam- 
age of tile lddne 3 ^s (Fig. 13). Tlie deatli of 6 animals of the total of 
34 rabbits in the course of experimentali.A' altered prcgnanc,y AA-as direct 
evidence of the magnitude of the functional injuries. 

REI.ATION OE lUlYSlOLOGIC TO ANATOMIC CHANGES 

The physiologic changes are no less sti-iking Ilian the anatomic altera- 
tions AAdiich accompau}' induction of ovulation. Functional disorganiza- 
tion of labor as .shoAim In" either inhibition of ])arturition or by the pre- 
mature expulsion of fetuses is linked Avith slrnctural injury Avhieli 
maj" inA"olA"e the entire uterine AAmll. A notable feature, hoAvever, is the 
birth of liA’ing offspring despite tliese eons]ueuous abnormalities. Thus, 
an indication is given of the narroAv margin AA'hich separates the plnAsio- 
logie from the pathologic consequences of pregnanc.v. 

In the present series of animals, a single injection of an extract of 
urine of pregnancA", antuitrin-S (Parke, Davis and Co.), about the be- 
ginning of the last quarter of gestation, resulted in the induction of 
OATilation. In the presence of a frc.sh set of corpora lutea in the ovaries, 
normal parturition at term failed to occur. The time of onset of 
parturition maj" be either po.stponed or hastened, the reaction being 
determined b^" the dosage and bA- the stage of pregnanc.v at injection. 
These factors ma^" be adjusted so ‘that in a given animal both types of 
response can be elicited; certain fetuses in a litter maj" be cast out pre- 
maturelj’’ and alive, Avhilc the rest of the litter survives in the uterus 
and eventuallj’’ attains postmature stages of development. 

In connection Avith the control of the duration of gestation in the 
rabbit bj" the induction of ovulation, it is especially’' notcAVorthy" that 
the change in the time of onset of parturition, Avhether postponing the 
termination of pregnancy" or hastening it, still folloAved a definite pat- 
tern. Emptying of the uterus occurred either at the beginning of the 
sixteen-day" life span of the induced corpora lutea or at the end of it. 
Since living fetuses Avere born Aidien pi’egnanc.y" Avas interrupted by tins 
method, the iiroeedure offers the functional equiA’alent of spontaneous 
parturition. The normal mechanism of labor seems to be in operation 
except at an earlier or later time than is usual. The duration of preg- 
nancy may be fonnulated in teians of liormonal fiuiction. 

The striking phy^siologic alteration of the course of pregnancy 
prompted investigation of the anatomic basis of parturition under these 
conditions. Examination of the uterus in animals in Avhich parturition 
set in on the second or third day folloAving injection revealed striking 
changes in the decidua. The escape of blood from the vessels and in- 
filtration of the area of attacliment of the placenta AA’as associated AA’ith 
the accumulation of blood betAveen the membranes and the surface of 
the decidua vera. At the margin of the placenta, hemorrhage Avas con- 
spicuous. Dense retroplacental extravasation of blood resulted in paj- 
tial separation of the placenta from its site of attachment. The origin 
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tei’ni was prolonged a week past term. (3) Microscopic examination of 
the ovaries and uterine mucosa of the nonpregnant liorn in unilateral 
pregnane^; there were changes characteristic of active corpora lutea. 

The survival of the fetuses within the uterus following inhibition of 
parturition and their attainment of extreme stages of postmature de- 
velopment afforded additional evidence of the functional state of the 
decidua and placenta. Furthermoi-e, after the limit of intrauterine 
survival was reached at thirty-five days, the dead fetuses were not cast 
out at once but usually were retained within the uterus until about the 
forty-first day or the end of the life .span of the induced set of corpora 
lutea. Thus, the outstanding physiologic change in the utei'us at term 
and during postmaturity involved the musculature ratlier tlian the 
decidua. It was during this period likewise that the uterine muscul- 
ature was involved conspicuously not only in functional change but 
also in striking anatomic lesions, namely, extensive hemorrhagic ex- 
travasations. 

The time sequence in which the hemorrhagic extravasations appear 
as well as the difference in the site of bleeding in the layers of the uterine 
wall afford clues which aid in the attempt to trace the nature of the 
injuiy which marks the transition from the normal uterus to that of 
uteroplacental apoplexy. Under the conditions of tlie present experi- 
ments, the process of labor maj'' be slowed dovii so tliat the duration of 
the period from the onset of expulsion of the first fetus until the ex- 
trusion of the last one of the litter is two weeks. The dissoeiation of 
the mechanism of labor followed a regular pattern and occiuTed in two 
phases. One period of the expulsion of fetuses was on the second and 
third days follovung ovulation; the second period of expulsion was 
about two wmeks after ovulation. The two phases differed strikingly 
with regard to the changes •which occurred in the uterine wall, al- 
though both led to the emptying of the uterus. In the first period, 
decidual changes predominated, and the muscular contractility was 
minimal; in the second phase muscular contractions were iminhibited, 
response to pituitrin had returned, and decidual changes were slight. 
In both periods of expulsion of fetuses, anatomic changes of the uterine 
wall readily passed beyond normal limits to the pathologic state char- 
acterized by extravasations of blood. Uteroplacental apoplexy involving 
premature separation of the placenta wms thus associated vdth the 
mechanism of labor. Exaggeration of the normal mechanism to a 
pathologic state was illustrated in so far as the hemorrhagic lesions 
were not entirely irregular but occurred in a definite anatomic and 
chronologic pattern. In emptying of the uterus, two cardinal factors 
stand out, nameljq the decidual and the muscular; evidence of their 
respective roles in parturition is obtained by attempting to exhibit 
them one at a time, since normally they are not dissociated. 

In brief, starting with normal pregnancy, the anatomic and physio- 
logic changes which characterize premature separation of the placenta 
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was revealed of the vaginal hemorrhage of fresh blood which preceded 
the expulsion of living fetuses by hours in some cases. Similarly there 
was evidence of the structural changes associated vdth excessive post- 
partum hemorrhage which frequently oecuiTed. 

Since the birth of living fetuses occurred in the coiu’se of induced 
labor by this method, there remains to be considered in addition to the 
decidual changes, a second factor, namely, the state of contractility of 
the uterine muscle. In this connection it was noted upon examination 
of the uterus that while certain placental areas were the sites of hemor- 
rhagic extravasations which result in dislodgment of the product of 
conception, the rest of the implantation areas of a litter were not in- 
volved. The fetuses remaining in the uterus continued to grow to ex- 
treme stages of postmature development, being finally east out at the 
the end of the life span of the induced corpora lutea. The fact of the 
survival of the fetuses which were implanted adjacent to those which 
were east out alive Wms direct evidence of the lelatiiely quiescen s a 
of the uterine muscle, although still functioning adequately for the 
expulsion of living offspring. Dislodgment of certain fetuses of a i - 
ter was not caused by muscle contraction alone mt was le a. e 
structural changes of the decidua, involving the p acenta. n 
of parturition was effected by means of induced prema ure sepai 
of the placenta rather than by a muscle response. _ , 

At this point one may pause to recaU a general principle ^^^th 
to the relation of the ovary to the uterus in all mammals, namely, 
the development of a fresh set of corpora lutea is imaiia i y ni vc ^ 
structural changes of the uterus involving Ipperenna 
(Swezy, 1935). Since ovulation can be induced experimen a j 
rabbit during pregnancy at any time which is esiie T,::ppted 

Wisloeki, 1931), it is evident that the pregnant uterus may be s^^^ected 
to increase in the stimulus which normally results in ij , nddi- 

nitude of the increase being of such amount as is a oi e 
tion of a fresh set of corpora lutea in the ovaiies. tUp 

The question also arises as to what state of func lona 
uterine muscle was associated with the intramuscu ar ex 
blood. Hemorrhagic infiltration of the muscular layer - 

feature of the uterus in which full-term or 

been reached under the present experimenta con i lo . ^ 

alljq there was failure of the uterus to expel its con en s _ fVesh set 
inertia was marked. Examination of the ovaries a fiesh set 

of corpora lutea at the stage of fuU developmen . 
induced set of corpora lutea were functional was a o finings 

the quiescent state of the uterine muscle bu a so oUministered 
(Snyder, 1934) ; (1) Absence of pituitrin effec ; PJ| o-reater 

at term failed to induce parturition despite ^ ^ omlation after 

than the amount normally effective. (2) A m-mnllv ended at 

»itus; the period of inhibition of 0 ,-ulation ,vh,ch normal!, ended 
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The cycle is under liormonal control. Experimental introduction of 
ovulation during pregnancy is a method for changing the hormonal 
coordination at various stages of pregnancy as desired, while* keeping 
constant the endocrine pattern of the ovulation cycle. Experiment by 
this method may reveal whether or not the endocrine balance can be 
altered sufficiently to produce a modified pattern of pregnancy such as 
lengthening it or shortening it, or slowing certain phases such as par- 
turition, while still preserving a physiologic outline. Increase in stimuli 
may be traced in terms of increased re.sponses until finally the break 
in adjustment appears without lo.ss of all physiologic relations. The 
sites of injury may be traced to exaggeration of the physiologic proc- 
esses. Furthermore, the pei*iod of pregnancy at which the stimulus is 
introduced may be varied. Alteration of the hormonal or chemical co- 
ordination of pregnancy may thus result in abnormalities which vary 
according to the period of pregnancy and the intensity of the stimulus. 

The systemic effects and involvement of visceral organs are ulti- 
mately connected with knomi experimental proceduras, since in the 
beginning pregnancy was normal. Thus, there is evidence of the type 
of injury and the nature of the toxic process. 

It is known that in many respects the embryo has a special physi- 
ology. To a considerable degree the maternal organism as well during 
normal pregnancy shows greatlj^ altered reactions, especially in magni- 
tude. The magnitude of the physiologic changes which characterize 
pregnancy in contrast to the nonpregnant state may be illustrated bj’’ 
the two extremes of response which are observed following injection of a 
drop of urine extract (antuitrin-S). In the immature rabbit there is 
little or no effect. In the pregnant animal injury may attain the 
proportions of general systemic involvment or intoxication resulting 
in death. 

CONCLUSIONS 

1. Uteroplacental apoplexy involving premature separation of the 
placenta was observed in rabbits following induction of ovulation by 
injection of urine extract (antuitrin-S) during pregnancy. 

2. Anatomic evidence showed that injury attained the magnitude 
of general systemic changes or intoxication, resulting in death. 

3. Physiologically, the genesis of the injiuy or nature of the toxic 
process was traced ultimately to alteration of the hormonal coordina- 
tion of pregnancy. 
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briefly to present some of these findings indicating that a similar condition de- 
velops in a different species. 

Anterior pituitary extracts often prolong gestation in the rat. This is at times 
accompanied by separation of the placenta and death of the fetus in utero, pro- 
longation of parturition, and failure of the birth mechanism. Unfortunately, we 
did not realize at tliat time the possible connections of these findings with the 
toxemias of pregnancy, and other organs were not studied. 

Six rats delivered at twenty-three to twenty-six days instead of twenty-two days. 
These rats received growth hormone beginning from the sixth to the tenth day of 
pregnancy and continued to delivery. Tliirty-eight of the 42 young were stillborn, 
macerated, or being resorbed. Vaginal bleeding preceded delivery and labor was 
often prolonged over several days. The normal birth mechanism seemed to fail 
completely. 

One rat injected from the twelfth day on died on the twenty-sixth day. The 
uterus was found filled with blood with the placentas detached and surrounded by 
large clots of blood. The young were black and partially resorbed. 

Six rats were injected beginning with the tenth day and autopsied from the 
twenty- fourth to tlie twontj'-seventh daj' of iiregnancy. On tlie twentj'-fourth day 
the young were still alive if the placentas were attached. Tlie placentas were 
usuallj’’ partially or entirely detached, however, and the young were then de.acl, 
often for a long period of time, and were black and being resorbed. Sometimes the 
placentas adhered to the uterine wall but were easily detached so that two or more 
placentas could be removed at one time. 

Cesarean section was performed on 2 rats on the twenty-fourth and twenty-six 
days of pregnancy. Both had received hormone from the tenth day. The rat on 
the twenty-fourth day had a grossly normal litter but the young were sluggish and 
there were clots around the placentas. The rat autopsied on the twenty-sixth day 
had partially delivered two dead fetuses previously but the rest of the litter of 
eight were dead and being resorbed. 

Four rats w'ere autopsied at term. These rats had received hormone from the 
twelfth da}% The young were all normal and living with the exception of 3 of one 
litter which were not found and whose placentas were abnormal or reduced to 
“tarry'’ masses. The remaining placentas in this rat and two other rats were 
firmly attached, but some of the placentas of the fourth rat had large blood clots. 


KXTKACT 

NO. 

DELIVERY 
22-23 DAY 

DELIVERY 

LATER 

THAN 

23 DAY 

AUTOPSY 
22 DAY 

NO. 

PREG. 

TOTAL 

RATS 

1 

TOTAL i 
PREG. j 

1 

TOTAL PRO- 
LONGED 
PREG. 

Phyone 32 

4 


0 

2 

17 1 

15 

11 (73%) 

Misc. 



3 

1 

26 

22-13 

■ ■ M 

Phyone 34 

7 i 


0 

0 

8 

8 

1 (12.5%) 

Special Ext.* 

18 1 

5 

0 

0 

23 

23 

5 (23%) 

j 

40 1 

28 



74 

58-13 

28 (48%) _ 


‘Fractionations of these extracts show that the factor prolonging- 
contaminant of the growth hormone and is more soluble at pH-7 than is tne gro 
hormone. 


DE. SNYDEE (closing) .—With regard to the state of the fetus, the first speci- 
men I took is a typical one. The fetus was alive and the animals were killed e 
cause of external bleeding. Of course, the study has been amplified a great ea. 
We have had animals that have retained their fetuses for several hundred days u 
that is not a part of this discussion. 

This is certainly a complicated problem and I have tried to confine the desenp 
tion to anatomic terms based on the rabbit. Of course, the hormonal relations iips 
in the rabbit are a problem in themselves. 
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DISCUSSION 

DE. EOBEET A. BOSS, Durham, N. C. — ^Dr. Snyder has studied the effect of 
pregnancy urine extract on the pregnant and nonpregnant uterus of rabbits and 
has noted gross and histologic changes in the pregnant uterus similar to the human 
uterus with uteroplacental apoplexy. He properly believes that these observations 
might aid in answering the problem of this condition in the human being. 

Naturally one realizes the danger of interpreting animal experimentation in 
terms of the human being, and, in this particular study, one recalls the work of 
Evans and others which shows the highest titers of the gonadotropes to be at the 
second and third months of gestation. Also in the human being we know that only 
50 per cent of cases of abruptio placentae have a toxemic background. In a study 
of 34 women who died in the eclamptic state and on whom complete autopsies were 
obtained, we found basophilism of the pituitary in only one instance and in this 
individual also was found hyperluteinization of the ovary. If a profound derange- 
ment of the endocrine system is constantly present in toxemias and if there is uni- 
form increase in the gonadatropes, one might expect more histologic evidence than 
we found in these 34 women. The essayist’s work is however, consistent with the 
conclusions of Smith and Smith which had to do with changes in the gonadatropes 
and estrogen in the toxemias. 

DE. GEOEGE VAN S. SMITH, Brookline, Mass. — Dr. Snyder has produced, 
experimentally, lesions similar to those of specific toxemia of human pregnancy. 
He has produced them by hormone deprivation. 

The endometrium of the human being at the time of menstruation may be said 
to go through a process of apoplexy. Tlie monumental work of Markee has led 
him to believe that the cause of the changes in the endometrium, before and at 
the time of menstruation, is a local factor resulting from hormone deprivation. In 
the menstrual discharge, we have found what appears to be a specific toxin which 
we bebeve explains the behavior of the endometrium following hormone deprivation. 

We have found that urinary hormone changes similar to those before and at 
menstruation precede and accompany labor and also toxemia of late pregnancy, 
indicating that hormone deprivation is a prelude to these events. Our present be- 
lief is that any disturbance which brings about hormone deprivation in the last 
trimester of pregnancy results thereby in a metabolic change in the uteroplacental 
area with the formation of a substance to which may be attributed the final mani- 
festations of toxemia. 

DE. NICHOLSON J. EASTMAN, Baltimore, Md. — May I ask the essajust when 
the females were sacrificed? If the lesions described were present before the tliirty- 
second day of pregnancj", they might quite conceivably be attributed to hormonal 
influences. If, on the other hand, they occurred in association with artificial pro- 
longation of pregnancy in animals sacrificed, let us say, on the thirty-fifth or thirty- 
sixth day, one cannot help but think of overdistention of the uterus as an etiologic 
factor. It would seem important that this question be answered. 

DE. PEED L. ADAER, Chicago, III. — A number of years ago Dr. Euth Watts 
and I undertook, in our Clinic, some investigations in regard to the effect of growth 
hormone upon gestation. We were more particularly concerned with the possible 
relationship between the administration of the growth hormone and tlie development 
of the fetus. In connection with this work on the rat, certain accidental findings 
were encountered which fit in with Dr. Snyder’s thesis this morning. I would like 
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vagina a totally unreasonable risk is assumed. Keoiieration for re- 
current eystoeele, intestinal obstruction, or enteroeele are not rare fol- 
lowing operation by competent surgeons. 

With these limitations in mind, we may say tliat vaginal hysterectomy 
is a safe procedure well within the compass of tlie competent gynecologist 
for the conditions and indications outlined. Beyond this it becomes 
a hobby, whether expertly performed or inexpertly inflicted. 

In the author’s group of hysterectomies, there were 83 eases of 
vaginal hysterectomy. This docs not include two which were attempted 
but thwarted by old abdominal fixation operations, and successfully 
completed abdominally. Two developed enteroeeles whieli were subse- 
quently corrected. There were 6 recurrences of eystoeele. The bladder 
twice was inadvertently opened, ljut sutured in layers and the vaginal 
hysterectomy proceeded with. No fistulas resulted. There were no im- 
mediate operative deatlis. One GS-year-old patient died six weeks 
postoperatively at home from some undetermined abdominal condition. 
Three patients showed evidence of intestinal obstruction. One was from 
fecal impaction due to improper preoperative preparation. Only one 
required operation. A loop of ileum was kinked and adherent in the 
euldesae and release of the obstructed boivel sufficed as a cure. 

The trend towmrd total hysterectomy for all non-malignant uterine 
disease prompts an unbiased inquiry into the reasonability as well as tlie 
results of the methods commonly chosen. 

The controversy of complete versus supravaginal hysterectomy would 
seem to indicate a move from a relatively simple operation to one 
immediately awesome and threatening in its application. For the ma- 
jority of patients either operation may be done with safety and facility 
by any competent operator. What then are the further steps which 
one takes when the contemplated supravaginal operation is converted 
into a total hysterectomy ? Briefly, these : 

The bladder is sepai’ated not only from the cervix but also from 
the anterior vaginal vault, by dividing the uterovesical fascia. The 
uterine vessels are well exposed, ligated and divided about 1 cm. 
lateral to the internal os, and the stumps pushed out and away from 
the uterus, carrying the ureters out with the fascia and away from 
danger. The thickened endopelvic fascia lateral to the cervix, the 
ligament of Mackenrodt, is clamped, cut and sutured, thus freeing the 
cervix laterally. The uterosacral ligaments are tied and cut close to 
the internal os and the peritoneum divided between them. The vagina 
is opened anterior to the cervix, or a posterior vaginal opening may 
be chosen, and the vagina circumcised close to the cervix. The vagina 
mucous membrane and fascia is then closed, the vagina supported bj 
re-attaching the broad, round and uterosacral ligaments and the opeia- 
tive area reperitonized. . 

The sole advantage of a complete hysterectomy lies in the remova 
of the cervix. The operation combines therapy for existing cervica 
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disease mth prophylaxis against future infection or cancerous change. 
The “selling point” rests upon prevention of posthysterectomy stump 
carcinoma and cervicitis. Supravaginal hysterectomy possesses certain 
compensating advantages. It is done more rapidly and with little blood 
loss. There is less danger to the urinary structures and no drjung or 
constriction of the vagina. Of first importance is the maintenance of 
adequate vaginal support by retaining the normal cervical fascial 
attachments, the keystone of the vaginal vault. 

Published opinion on abdominal hysterectomy for fifteen years may 
be divided with some accuracy into (1) those favoring supravaginal 
hysterectomy, and (2) those relying mainlj’- upon total hysterectomy. 

Hochman, in an analysis of 1,114 supravaginal operations at the 
Woman’s Hospital in New York, found three cases of stump cancer. 
Preoperative treatment of the cervix by conization or carbolization 
helped to prevent subsequent endocervieitis and lessened the develop- 
ment of stump cancer. Wliile the occurrence of stump cancer did not 
warrant panhystereetomy with its greater mortality, every cervix should 
be inspected and definitely diseased cervical tissues should be thoroughly 
removed. Kostmayer concluded “since eventual mortality is the same 
for total hysterectomy, and supravaginal hysterectomy plus carcinoma 
in the remaining cervix, I prefer the deaths to come from the latter and 
give the years of intervening life to the patient. Leave the cervix, 
watch it, and treat it.” Healy and Arneson studied 67 patients with 
stump carcinoma, and did not believe the low incidence justified the 
higher mortality of total hysterectomy. Seley, quoted by Sackett, found 
the mortality in 3,088 hysterectomies to be 2.3 per cent for the supra- 
vaginal and 3.98 per cent for the total operation, although Farrar, 
from the same clinic, favored total hysterectomy. From his ovm statis- 
tics, Joe Meigs believed cancer of the retained cervix as not more likely 
after subtotal hysterectomy, but half as likely, as in women as a whole. 
He advocated the total operation only Avhere cervical repair or amputa- 
tion was difficult and cauterization out of the question. He considers 
the cervices of nullipara or patients vdth fibroids as espeeiaDy bad, 
since a larger percentage of these developed stump cancer. Phaneuf 
and Belson favor the supravaginal operation, although stressing the 
need for selecting the operation to the condition of the patient and 
her age, and Bland in discussion agi-ees. Harris, reporting 739 eases, 
found the incidence of the total operation increasing, and carrying 
a persistently higher mortality than the supravaginal under similar 
elective conditions. Dannreuther generally favors supravaginal hys- 
terectomy. 

As against these selected views favoring supravaginal hysterectomy, 
there is formidable disagreement. 

Baldwin (in discussion of Phaneuf) advises pan-hysterectomy “al- 
ways,” since he believes the cervix is useless and he records more than 
40 eases of stump carcinoma after supravaginal hystex'ectomy. Gellhorn 
and Spain and Waldeyer advise routine complete hysterectomy and 
}'on Graff, after collecting a large number of cases of stump carcinoma, 
js in agreement. Smith of Danfortlrs Clinic, in an analysis of 1,200 
bysterectomies, had a lower morlalitA’ for the total operation, although 
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Masson, ni'ging careful selection of cases, definitely believes that the 
total operation carries a higher niorlality. In Faullrner’s report on 
1,544 eases, the mortality varied little in the different types of opera- 
tions. Goodall has shifted his preference to the total operation, with 
no_ regrets. On the other liand, Mnrjfiiy reported ureteral and bladder 
injuries ten times more frequent after complete ]i.ysterectomy than 
after supravaginal operations, wliere all cases were operated upon by 
well-trained men in a good hospital. Counsellor disbelieves the need 
for unfavorable sequelae to total hysterectomy, wliicli he favors, and 
has described a technique to overcome them. Pearse performs total 
hysterectomy almost as a routine and Weir docs a supravaginal hys- 
terectomy only when complications are so extensive that panhys- 
terectomy cannot be done with safety. 

What conclusions may he drawn from such varied and conflicting 
opinions as to tlie relative safety and facility of total and supravaginal 
hysterectomy ? 

It would seem that in average and often in expert hands, the total 
opez’ation carries greater morbidity and mortality for comparable eases, 
since it involves a more difficult and dangerous technique. An appeal 
from this statement may bo found in many of the foregoiiig series 
which indicate that the mortality and morbidity rates of the complete 
and supravaginal operations do not materially differ. Keappraisal of 
most of these data will show the supravaginal procedure to have been 
followed when pelvic complicating factors made the complete operation 
either impossible or unreasonably hazardous. Comparing data of com- 
plete operations done in good risk cases with clean pelves, with supra- 
vaginal operations performed upon patients with huge tumors, ex- 
tensive pelvic adhesions, coexisting endometriosis or residual pelvic in- 
flammatory disease, is unconvincing statistical deception. It would 
seem better to admit the necessity and preference in given cases for the 
suitable and safe operation, which might be either. 

Since the outstanding and apparently only accomplishment of total 
hysterectomy not possessed by the supravaginal operation, is the re- 
moval of a cervix which may postoperatively become the seat of cancel 
or infection, or is a distorted result of parturition, lot us first consider 
recorded opinion on stump cancer. 

As already noted, there is considerable difference of opinion regarding 
the frequency of stump cancer. Fahndrich collected 395 cases 
incidence of about 0.4 per cent. Von Graff’s figures would indicate tia 
4 per 'cent of all cervical cancers are of the retained stump. Fricke an 
Bowing reported 57 stump carcinomas in 1676 cervical cancers or . 
per cent. Pearse ’s 34 cases of stump cancer represent 5.6 ]mr een 
of all cervical cancer seen. Healy and Arneson, Hann, Benda, an 
Hochman question a high cancer incidence in the retained stump, 
when it does occur, there are varying opinions as to its relative dang ■ 
It was formerlj'- believed that it was generally not far from hope 
when discovered, but Behney has I’ecorded 67 cases unth resu s 
treatment no worse than in cervical cancer iii general, and u ard 
that results generally are better than in cervical cancer wliere no ope 
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tion had been done. This he ascribes to the diminished cervical circula- 
tion and interference vdth lymphatic drainage. 

For the unbiased, the dissimilarity in published experience reveals 
the status of stump carcinoma as highly unsettled. Whether the death 
incidence from stump carcinoma after supravaginal hysterectomy bal- 
ances or overcomes the more unfavorable operative figures for the total 
operation is debatable. While cancer in a clean, retained cervix is a 
rarity, it nevertheless is a positive postoperative danger, entirely ir- 
respective of the merits of controversial opinion as to its frequency. 

Infection of the retained cervix is a more frequent sequel, always 
mentioned and immediately forgotten. It may cause no end of discom- 
fort until treated and as a constant possibility it should receive due 
attention at operation. 

Since cancer in the retained stump does occur, and since cervical 
infection develops on occasion when a total hj^sterectomy is either im- 
possible or inadvisable, various methods have evolved for managing 
the cervix prior to performing supravaginal hysterectomy. The pur- 
pose of these several techniques is the removal or destruction of the 
cervical mucosa, by carbolization, by actual cautery, or by electric coni- 
zation, as recommended by Hoehman, Donay, Bland, Sutton, Kelly, 
Polak and others. 

Cashman and Frank cauterized 82 per cent of cervices prior to 
supravaginal hysterectomy in 1,464 eases, with a gross mortality of 
1.91 per cent. Such a procedure may eliminate postoperative cervicitis, 
but can hardly prevent stump cancer where, as noted by Von Graff, 
over 80 per cent of these develop from the squamous cells of the vaginal 
portion. Miller and Todd in 1938 described a technique for cervical 
conization suitable for use prior to supravaginal hysterectomy and 
recorded favorable results in 899 cases. This experience was in accord 
^vith that of Stadiem who recommended it routinely with supravaginal 
hysterectomy and always where panhysterectomy might be hazardous. 

For the past twelve jmars it has been my custom to do an electro- 
cervicectomy prior to proposed or probable supravaginal hysterectomy. 
The technique consists in conization using a Bovie or similar current 
with a modified Hyam’s loop, deep enough to remove all of the gland- 
bearing tissue of the endoeervix. A vdre loop then excises a large part 
of the portio vaginalis. 

Wliile epidermoid carcinoma arises characteristically at or near the 
margin of the external os, it may arise somewhat further from this 
margin, although this is uncommon in the recorded experience of those 
few men who have seen considerable numbers of early cervical cancens. 
It may possibly arise from the sites of sfiuamous cell metaplasia seen 
in endocervieal glands. An electrocervicectomy will remove all of these 
potential cancer or infection sites quickly, easily and safely. 

In IS of the cases where electrocervicectomy preceded total ab- 
dominal hysterectomy, postoperative sections made through the uterus 
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and coned area of the cervix showed tiie effectiveness of tiiis technique 
in eliminating the danger zones. 

It is not necessaiy to stress the value of a danger-free cervix as a 
support for the vaginal vault in maintaining vaginal depth, and in 
closing the opening in the pelvic fascial diaphragm. Any function 
tJie fibromuscular, mucosa-free cervical stump may possess in retarding 
atrophy of retained ovaries is admittedly dubious, Imt still theoretically 
possible. 


PERSONAL SELECTION OF OPERATION 

In 388 hysterectomies^^ reviewed there were 83 vaginal hysterectomies, 
with results as previously noted. Of the other 305 cases, 208 were 
supravaginal hysterectomies, of which 94 had associated vaginal plastic 
operations. One hundred fourteen or 55 per cent of these supravaginal 
hysterectomies were preceded by eleetrocervieectomy. The morbidity in 
the 208 cases was 16.2 per cent. There were 4 deaths with a mortality of 
1.9 per cent. One death followed forty-eight hours after injudicious 
eleetrocervieectomy for infected cervical polyp prior to supravaginal 
hj^stereetomj^ One patient died from transfusion reaction 6 hours post- 
operatively. One died from peritonitis and one from pulmonary em- 
bolism. Ninety-seven total hj’-stereetomies were performed. 

In three eases, conditions made the immediate removal of the diseased 
cervix unduly hazardous. The uterus was removed supravaginally, 
and then the cervical stump grasped with a crossed tenaculum inserted 
into the canal. This was used to lift and manipulate the cervix while 
its isolation and excision was completed. There were no deaths in the 
total hysterectomy eases. The morbidity was 20.4 per cent. No ureters 
are known to have been injured. One patient developed intestinal ob- 
struction six weeks postoperatively, successfully corrected by operation. 
Three eases developed marked thrombophlebitis of the lower extremi- 
ties. 

The intent of this presentation is not to array overwhelming statis- 
tical minutia. It represents a smaller, personallj’' operated-upon and 
eared-for group. Therefore, while admitting numerical limitations 
and -with no attempt to rival many excellent and exhaustive analyses 
already on record, it is felt that this personal study constitutes a basis 
for discerning analysis sufficient to justify the views expressed con- 
cerning operation selection. 

CONCLUSIONS 

Hj^sterectomy for nonmalignant uterine disease should be a selec- 
tive operation, with the choice resting upon condition of patient and 
pathology, for the best immediate and ultimate outcome to the patient. 

The vaginal route is preferred for patients with ample vagina, or 
with descent at least equivalent to a second-degree prolapse, and only 
moderate uterine enlargement. It is the choice where hysterectomy is 
indicated in the old, the obese, the debilitated. 

When abdominal hysterectomy is planned, the total operation is 
the preferred technique unless the patient has a very deep pelvis, 

♦Personally operated private and service cases at Christ and. Pairmount Hospitals. 
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a slioTt vagina or tlie size of tlie pelvic tumor or associated pelvic 
pathology introduce risks out of proportion to the dangers inherent in a 
residual cervical stump. It is always preferable, although not always 
possible, to remove a badly distorted cervix with the uterus, leather 
tlian perform a plastic operation upon it. 

Supravaginal hysterectomy is the safer technique for removmg the 
uterus where pelvic conditions make the operation slow, sanguineous 
or dangerous. The hazards of postliysterectomy cervical stump cancer or 
infection can be removed effectively by combining radical cervical 
conization, or electrocervicectomy with supravaginal hysterectomy. This 
vaginal-abdominal approximation of total hystereetom.y, leaving a fibro- 
museular cuff of cervix, combines the advantages of both total and 
supravaginal operations and possesses the disadvantages of neither. It 
is recommended as a safer procedure in average hands than a total 
hysterectomy for all cases, and as a safer procedure even in expert 
liands, than total hysterectomy in “bad risk pelves.” 
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DISCUSSION 

DB. EDWABD H. RICHABDSON, Baltimoue, Mi). — T liis psiper of Dr. Waters 
brings before the Society very properly an annual topic of discussion. ^Yitll most 
of Iiis thesis I am in complete agreement. The title very properly indicates that 
there is no established procedure for removing the uterus that is equally applicable 
to all cases. 

I would like to recommend in suitable cases substitution for rmginal hysterectomy 
the operation which I published about five years ago under the title of "composite 
operation," which owes its e.vistence to the fact that I have been repeatedly con- 
fronted by patients upon whom total vaginal hysterectomy had been performed by 
other surgeons and later developed varying degrees of vaginal prolapse, enterocele, 
cystocelc, ct cetera. I endeavored to discover what factors in the several operative 
procedures now widely employed were responsible for these recurrences and failures, 
and the composite operation was constructed upon the foundations of that analysis. 
I siinplj' eliminated from the established procedures those factors which I con- 
sidered responsible for the failures, and then combined those steps which time had 
pror’ed to be dependable. 

Our experience for the past five years with this operation has convinced me of 
the superiority of it over total vaginal hysterectomy as a reconstructive procedure 
for many combinations of vaginal hernias. Certainly it does not seem reasonable 
routinely to employ total vaginal h3'stercctomy in this tj’pe of case if we focus 
our attention for a moment upon the importance of the upper pelvic floor as the 
chief support of the pelvic viscera. I conceive of this anatomic structure as com- 
posed simpl}' of two suspension bridges constructed at right angles to each other, 
the cardinal ligaments constituting the transverse bridge, while the pubocervical 
fascia in front together with the uterosacral ligaments posteriorly arc the chief 
components of the anteroposterior bridge. Both of those bridges owe their mechani- 
cal efBciency as supporting structures niainlj' to the fact that they are firmly an- 
chored into a small segment of the cervix at the level of and adjacent to the internal 
os. In a total vaginal hj'sterectomy the first thing you do is to crush these struc- 
tures with a clamp, then divide them. You then further impair their circulation by 
suturing them together. The result is a number of recurrent vaginal hernias. 
The composite operation by contrast safeguards the vital keystone, that little 
upper segment of the cervix together with its fascial supports, but removes 
the two portions of the uterus in whieli carcinoma occurs,- namely', the corpus above 
the level of the internal os and the diseased part of the cervix below the cardinal 
ligaments. This plan also greatly diminishes the danger of damage to the ureters. 
By preserving the upper pelvic floor intact adequate support for correction of asso- 
ciated types of hernia is provided in accordance with sound surgical principles. 
Our results are certainly convincing so far as the ultimate outcome of these cases 
is concerned. The operation does require patience and accurate knowledge of the 
anatomy'. Nohody but an experienced operator should undertake it. It is more 
time consuming too, but the end results are far superior to the other types of 
operation now in general use for the treatment of uterine prolapse and associated 
vaginal hernias. 

Concerning the controversy of total versus subtotal abdominal hysterectomy, I 
do not see why there should be any difference of opinion about the desirability of 
removing every diseased cervix. Unfortunately', often there is some contraindica 
tion for so doing, and the operator is compelled to perform a subtotal operation 
and knowingly to leave a diseased cervix. On the other hand I liave been unab e, 
in following the literature of the last few years, to find a single convincing reason 
that would justify the routine removal of normal cervices. 

I think the arguments that have been built up on the incidence of stump cancer, 
for example, are totally fallacious. I know of no work that Jias been done 
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show the actual incidence of stump cancer in normal cervices that were left behind. 
Surely there is every reason to believe that the vast majority of stump canccr.s 
have occurred in cases where subtotal operations were done because the complicated 
pathologj’ encountered or the patient’s condition, or the limited experience and 
skill of the operator, did not warrant the more radical procedure, and a diseased 
cervix was left untreated. In my entire experience I have seen only one instance 
of stump cancer where I left a normal cervix. I do not believe, therefore, that 
routine removal of the normal uterine cervix should be done. Total abdominal 
Iiysterectomy is certainly a more dangerous and more hazardous operation from 
the standpoint of morbidity as well as of mortality, as will immediatelj- become 
evident if analysis is made of equally severe grades of pathology treated by the 
two methods. Otherwise, how can you explain, for example, the paper presented 
today on the incidence of urinaiy tract fistulas following this operation? 

I believe it is a very unfortunate thing that this Society still remains divided 
in opinion on this matter and I think it is a dangerous teaching to go out into 
the country that surgeons who are less competent than this group of men should 
routinely do total abdominal hysterectomy even though the cervix is normal. I 
am emphatically opposed to this teaching and practice. 

DE. N. SPROAT HEANEY, Chicago, III. — I agree with the author of this 
paper that no routine operation should be performed in all cases, but the operation 
should be adapted to the case at hand. A trained gynecologist should be able to 
do a complete abdominal or a vaginal hystei-ectomj- with as much ease and familiar- 
ity as a supravaginal hysterectomy. A supravaginal hysterectomy should not be 
the choice of an operator because he cannot do a vaginal hysterectomy or complete 
abdominal hysterectomy. The advantage of a vaginal hysterectomy is apparent, 
when I say that the number of vaginal hysterectomies, since we began the use of 
ethylene, now totals, 1,056 completed cases with only 3 deaths. 

One objection to a vaginal hysterectomy which is often mentioned is shortening 
of the vagina. If one performs vaginal hysterectomies only for prolapse, I can 
see why that idea arises, for in such cases, the vagina is always shortened because 
the caliber of the tube has been increased. When the vagina is of normal length 
to begin with, no shortening occurs. If the vagina is incised at the same place, 
I cannot see why removing the uterus from below will shorten the vagina more than 
if it is removed from above. Logically the vagina .diould be shortest after a supra- 
vaginal h3'sterectomj- because the retained cervix detracts from the length of the 
vagina. 

If I am not going to take the cervix out 1 leave it strictlv alone. I do not 
believe it should be burned or excoriated, because .vou cannot do either of these 
things and not have it invaded by the flora of the vagina and thus have an in- 
fected cendx. If v-ou add cauterization of the cervix to a supravaginal hvsterec- 
tonu-, I think j-ou are courting serious trouble. 

DR. JOE Y. MEIGS, BosTOX, Mass. (Bv- invitation). — Three of mj- [latienfs 
have had cancer of the cervical stump foUowing supravaginal hvsterectomv' and I 
had to explain to them that at operation I had left the cervix in and that I did not 
take it out because it was a difficult procedure. Since I have been at the Pondville 
Hospital, out of 1,200 cases of cancer of the cervix seen there we have had 100 
Cancers of the cervical stump. Manv of these cancers were doubtless present at the 
time of their supravagin.al hvsterectonn* and some developed c.'incer man_v 3'cars 
afterward. Because of 3 cases occurring in 1113' own patients and of .•seeing 100 
cases at the State Hospital, I advocate removal of the cervix wherever possible. 

About 10 per cent of our cases of cancer of the cervix occurred in litdlijiaras. 

I do not believe one can tell when a cervix 0103' develop cancer. I feel sure that 
from now on whenever possible I will do a total hysterectomy until I am taught 
ditTerentlv b3' nn- own experience. 
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DB. GEORGE GRAY Y^ARD, Nkw Yoiuc, N. Y.—I would liljc to endorse wliat 
Dr. Meigs lias .iust said as I lieartily agree with his point of view. In iny clinic 
at the Woman’s Ho.spital in 1940 we found that about 7 per cent (6.9 per cent) 
of the 879 cases of cervical cancer had cancer of the stump. Wc also have had 
nulliparas among that number. I believe that the entire uterus should be removed 
provided it will not be a matter of undue risk to the patient. The total operation 
is preferable because of the evident higher incidence of stump cancer than was 
formerly thought to occur, and of the frequent association of cancer with fibroids. 
Conization or cauterization of the cervical canal is no safeguard as 80 per cent 
of cancers of the cervix originate on tlie portio vaginalis. 

DR. WILLIAIM P. IIEALY, New York, N. Y.— I have had in my private 
practice a large group of patients returning to me for annual examinations. In 
all tlioso years I have had onlj- two instances where cancer has developed in the 
cervix remaining after a supravaginal hysterectomy done by me. ■ 

One of these occurred in a woman who had had a supracervical hysterectomy 
in her early forties. Except for the uterine myomas, she had been in excellent 
health, had never conceived, and had a perfectly normal cervix. Siic later came 
to me with vaginal spotting. The cervical lesion was less than 1 cm. in size and 
noninfiltrating, but coincidentally she had a largo pulmonary carcinoma. We as- 
sumed the cancer in the lung developed first but that wc were dealing with an 
instance of double primary carcinoma. 

At the Memorial Hospital Dr. Arneson and I wont over about 2,000 cases and 
we found that only 2 imr cent of our cases were bona fide stump carcinomas, in 
which epidermoid carcinoma liad developed in the cervix. 

I feel therefore as Dr. Richardson does, tlmt for us to recommend panhysterec- 
toiny just because we arc removing the corpus when the patient has a normal 
clean unlacerated and uninfected cervix, is carrying the argument further than we 
really need to do, especially if you arc following up these patients and looking 
after their general health. 

DB CURTIS P. BURNAM, Baltimore, IMd.— Dr. Howard Jones of the Kelly 
Clinic has recently reviewed 900 consecutive cases of carcinoma of the cervix. Ex- 
cluding those sent for prophylactic radiation after panhysterectoiny and those treated 
by radium elsewhere before coming to us, there remained approximately 700 cases. 
Among these 700 cases, 51 were carcinomas of the stump or 7 per cent. Of these 
51 cases, however, 16 had developed within two years of the supravaginal hysterec- 
tomy. It seems only fair therefore to assume that tliese cancers may have been 
present at the time of the operation. This leaves us 35 cases or about 5 per cent. 

I realize that one cannot calculate the occurrence of cancer of the cervix after 
supravaginal hj^sterectomy from such material. The only conclusive way for this 
to be done would be to go over a veiy large series of supravaginal hysterectomies. 
It seems to me this could be easily done if a dozen of the big clinics would co- 
operate to do this work for us. 

It is evident that before doing any gynecologic operation, much less a hys- 
terectomy, that a thorough examination of the patient should be made under gas 
with biopsy from the cervix, curettage and all other methods of diagnosis utilized. 
To be able simply to look at a cervix and tell positively whether it is precanceious 
or not is beyond my powers of diagnosis. 

DB. SAMUEL A. GOSGBOYE, Jersey City, N. J.— I believe that our thinking 
would be straighter if we expressed ourselves in the same way. Dr. Meigs an 
several other speakers have said that they found cancer of the cervical stump m 
7 or 8 per cent of the cases observed after supravaginal hysterectomy. Those w o 
approached the subject from the other end and surveyed their hysterectomies, founc 
2 per cent or less of stump cancer. We cannot come to a common understanding 
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unless we get our facts lined up on the same basis. Those who have recorded 
series of eases of cancers of tlie cervix say nothing about the incidence of hysterec- 
tomy in the general population of which S per cent of carcinoma of the cervix 
represents a cross section. I think this wliole problem might better be turned 
over to statisticians rather than gj-necologists. 

DR. E. H. RICHARDSON’, Baltimore, Mn. — I cannot see tliat the incidence 
even of 7 per cent of stump cancers reported from some clinics has any bearing 
on the position that I have taken. This position is, that when a cervix is diseased 
it should either be removed with the uterus or at a second operation, and when 
normal it should not be removed. Is there any basis whatsoever upon which you 
can pick out of the stump cancers those cases that developed in normal cervices? 
Is it not obviously absurd to assume that all of these cervices were normal wlien the 
subtotal operation was done? Certainly it is far more rational to assume that they 
were left because of extensive pelvic disease that precluded judicious u.se of total 
hy.sterectomy. If so, one must conclude that these cervices also were diseased and 
were left imtreated later to supply the 7 per cent incidence of stump cancers now 
being fallaciously put forward in advocacy of routine removal of normal cervices. 

DR. 'WATERS (closing). — I will answer one question specifically, as to wlien elcc- 
trocervicectomy was used. It w’as done immediately before the operation if the 
cervix was not acutely infected. It preceded operation when a total hysterectomy 
seemed impossible because of some existing condition. Infected .cervices were 
treated weeks in advance of operation. 

As to stump cancer, I found the differences of opinion essentially the same 
fifteen years ago as expressed here. Even with total excision of the uterus, one 
will occasionally find later a cancer of the vault, so that you still cannot com- 
pletely escape it. 


AVith deei) regret we announce the deatli of Dr. CJiarlcs A'irgil Alosby, 
Chairman of the Board of The C. V. Mo.sl)y Company, St. Loui.s, on 
jMonday, November 9, 1942. 

His vision and courage will continue as an inspiration throughout 
the future of the company that he founded. 



Items 


American Board of Obstetrics and Gynecology 

Tile next written examination and review of case histories (Part 1) for all eamli- 
dates will be held in various cities of the United States and Canada on Saturday, 
February 33, 1943, at 2:00 I’.jr. 

Arrangements will be made so far as possible for candidates in military service 
to take the Part I examination (written paper and submission of ease records) at 
their places of duty, the written examination to bo })roctored by the Commanding 
Officer (medical) or some responsible person designated by him. Material for the 
written examination will be sent to the proctor .'-ovcral weeks in advance of the 
examination date. Candidates for the February 13, 1943, Part I e.xamination, who 
are entering military service, or who are now in service and may be assigned to 
foreign duty, may submit their ca-^e records in advance of the above date, by for- 
warding the records to the Office of the Board Secretary. All other candidates should 
present their case records to the examiner at the time and jilace of taking the written 
examination. 

The Office of the Surgeon-General (U. S. Army) has issued instructions that men 
in service, eligible for Board examination, be encouraged to apply and that they 
may request orders to Detached Duty for the purpose of taking these e.xaminations 
whenever possible. 

All candidates will be required to take both the Part I e.xamination, and the 
Part II e.xamination (oral-clinical and pathology examination). Candidates who 
successfully complete the Part I e.xamination proceed automatically to the Part II 
examination to be held later in the year. 

The Part II examination will be held at Pittsburgh, Pennsylvania, from May 
19-25, 1943. Notice of the exact time and place of the examinations will be sent all 
candidates well in advance of the examination date. Candidates in Military or Naval 
Service are requested to keep the Secretary’s Office informed of an}* change m 
address. 

If a candidate in Service finds it impossible to proceed with the e.xaminations of 
the Board, deferment without time penalty Avill bo granted under a rvaiver of our 
published regulations appl 3 'ing to civilian candidates. 

For further information and application blanks, address Dr. Paul Titus, Secretar}, 
1015 Highland Building, Pittsburgh (0), Pennsj'h’ania. 

American College of Surgeons Cancels Clinical Congress 

The annual clinical Congress of the American College of Surgeons which uas 
scheduled to be held in Cleveland, Nov. 17-20, 1942, was canceled bj' the Boai o 
Regents of the College at a meeting held in Chicago, Wednesday morning, Octobei 
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new technical procedures, 348 
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high persistent titer of gonado- 
tropic hormone, 502 
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B., AND Mortara, FmVNK), Sexual 
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Brenner tumor, bibliography of, ISO (Cor- 
respondence) 

bilateral, of ovary (Poale), 13S 
Brooklyn Gynecological Society, loster of, 
181, 7>11 


C 

Caldwell-Moloy method of roentgen pelvic 
mensuration with correlation of 
new technical procedures (Tay- 
lor), 3‘IS 

Candidates certi/lod by AmericaTi Board 
of Obstetrics and Gynecologj’, 
304 

Capillary fragility in menometrorrhagia 
as and its changes following 
treatment with ascorbic acid 
(Pignoli), 547 (Abst.) 

Carcinoma, cervical, previously treated 
with irradiation. (Scheffey), 920 
corpus, extension of ( Philip]) and Hu- 
ber), 172 (Abst.) 

of corpus uteri, diagnosis and treat- 
ment of, at AVoman's Hospital 
(Ward), 303 

ovarian, bilateral, associated with in- 
traviterino ])regnancy (Bossert), 
330 

uterine, irradiation ti'oatment of, intes- 
tinal injuries resulting from 
(Aldridge), 833 

Cardiac failure, onset of, in women with 
rheumatic heart disease, pulse 
and respiratory rates during 
labor as guide to (Mendclson 
and Pardee), 370 

Catheterization, postoperative, use of 
mcrcurochrome to avoid (John- 
son), 98 

Celomic walls, mesenchyme of, origin of 
endometriosis from (Gruen- 
wald), 470 

Central Association of Obstetricians and 
Gynecologists, item of, 924 
roster of, 181, 741 

Cephalic diameters (Moloy), 7G5 

Cervix, sarcoma boti-yoides of (Fischer 
and Kantrowitz), 141 
uteri, electi’ical study of (Langman and 
Burr), 544 (Abst.) 

Cesarean section, anesthesia for, local, 
detailed technique of modified 
(Beck). 558 

experience of Johns Hopkins Hospital 
with (Manahan, Connally, Jr., 
and Eastman), 999 
Portes (Keyes and AWiitehouse) , 705 

Ghiari and Prommel’s disease, persistent 
lactation with note on (Gilber), 
359 (Abst.) 

Chicago Gynecological Society, roster of, 
181, 741 

transactions of, 171 

Childbirth mortality (Yerushalmy, Gar- 
diner, and Palmer), 291 (Abst.) 

Cholesterol ester and phospholipid de- 
terminations (iBrewer), 1056 

Choline compound, vaginal iontophoresis 
of (Jacoby and DerBrucke), 
250 

Chorionepithelioma (Dockerty and Craig), 
497 

Chorionic villi implants, benign multiple, 
in peritoneal cavity accom- 
panied by hemoperitoneum 
(Lazarus and Schifrin), 541 
(Abst.) 

Cincinnati Obstetrical Society, roster of, 
181, 741 

Cleveland Maternity Hospital, incidence 
of placenta previa during ten- 
year period at (Reycraft and 

Colon, endomet'rioma, causing stricture 
(Blaikley), 179 (Abst.) 

Colostrum test for pregnancy in prenatal 
clinic (Pulver and Posner), 690 

Colpocleisis, partial, as approach to vesi- 
covaginal fistula following total 
hysterectomy (Holden), 880 


Congenital absence of vagina, pregnancy 
following operation for (AVhitte- 
moro), 516 

aplasia, iiartial, of vagina (Dannreuth- 
cr), 1063 

Contraction.^, uterine, kymograph records 
of, 355 (Corre.spondence) 
iniorpcral (Bickers), 581 
wave of, in labor (Ivy), 952 

Convulsions following intravenous ad- 
ministration of pituitary ex- 
tract (Sullivan and Heffernan), 
075 

Coi-pus lutcum cyst, clinical similarity of, 
and ectopic pregnancy (Israel), 

no 


differential diagnosis of, and tubal 
abortion (Israel), 24 
excretion of pregnanediol and (Cope), 
912 (Abst.) 

hunian, studies of (Brewer), 1048 
of i)rcgnancy,' clinical experiments on 
pregnanej’ maintaining effect of 
corpus lutcum hormone after 
loss of (Ehrhardt), 917 (Abst.) 
vascularity of (Brewer). 1049 
uteri, carcinoma of. diagnosis and treat- ’ 
mont of, at AVomen’s Hospital 
(AALard), 303 

Correspondence, 180, 355, 730, 920 

Cortical hormone, prevention of experi- 
mental fibroids by (Lipschutz 
and A’^argas), 913 (Abst.) 

Cortilactin (Spoor, Hartman, and Brow- 
nell), 360 (Abst.) 

Curettage material, transplantation of, 
menstruation following, in endo- 
metrium-freo uterus (Siebke), 
550 (Abst.) 

Cyst, corpus lutcum, clinical similarity of, 
and ectopic pregnancy (Israel), 
22 . ^ 
dermoid, ovarian, bilateral, complicat- 
ing pregnancy treated by bilat- 
eral oophorectomy (Goodwin), 


525 

endometrial, of groin associated with 
decidual reaction in appendix 
(Milnor and Tildcn), 324 
pedunculated, of uterus (Levi), 178 
(Abst.) 


T> 

Denver Obstetrical and Gynecological 
Society, roster of, 182, 742 

Dermoid cysts, ovarian, bilateral, jen’" 
plicating pregnancy treaty by 
bilateral oophorectomy (Good- 
win), 526 

Dihydrostilbestrol, estrogenic properties 
of (Bieren and Compton), 287 

Dysenteriae, Plexner, urinary infection in 
pregnancy due to (Diddle ana 
McKee), 481 

Dysmenorrhea, essential, stilbestrol in re- 
lief of (Sturgis), 549 (Abst.) 


E 

lampsia and ovarian pregnancy (Pride 
and Rucker), 575 . - 

topic pregnancy, clinical sirnilarity oi 
corpus luteum cyst and (Israeli, 

twin, unilateral (Lash and Kaufman), 
342 

Itorial, women in war effort, 732 
renfest, Hugo, in memoriam, 367 
ictroencephalogram in pregnanej 
(Gibbs and Reid), 672 
rariations in. during menstrual cycle 
(de Barenne and Gibbs), 

ictrolyte therapj- 

tress (Greenhill and I'reea;* 
548 (Abst.) 

sctrometric timing- of human ovulatio 
(Langman and Burr), 
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Abdominal hysterectomies, statistical 
study of 500 consecutive, {Vogt, 
Jr., and Hamilton), 723 
Abortion, spontaneous, and its treatment 
with progesterone (Mason), 630 
tubal, differential diagnosis of corpus 
luteum cyst and (Israel), 24 
Abstracts, endocrinology, 911 
endometriosis, 172 

miscellaneous, 102, 133, 144, 146, 152, 
212, 230, 291, 330, 350, 354, 383, 
486, 491, 530, 541, 543, 605 
mammary glands, 357 
menstruation, 544 
myoma, 179 

placenta, 735 • 

Adenoacanthoma with ovarian metastases 
(Beecham and Friday), 512 
Adenomyosis of Fallopian tube (Wrork 
and Brodei's), 412 

Adolescence, menstrual abnormalities of 
(Sevringhaus), 545 (Abst.) 
Adrenal, lactation factor of (Spoor, Hart- 
man, and Brownell), 360 
(Abst.) 

Ageing female population, gynecologic 
and other imnlications which 
relate to an (Kosmak), 897 
Alabama Association of Obstetricians and 
Gynecologists, roster of, 182, 
742 

Allergic shock caused by synapoidin 
(Pliillips), 706 

Amenorrhea, ti'eatment of, by means of 
intraovarian injections of hor- 
mone preparations (Stanca), 
549 (Abst.) 

placental blood in (Halbrecht), 549 
• (Abst.) 

American Association of Obstetricians, 
Gynecologists and Abdominal 
Surgeons, roster of, 181, 741 
-Board of Obstetrics and Gynecology, 
candidates certified by, 364 
items of. 363. 552, 740. 923, 1118 
College of Surgeons, item of, 924, 1118 
Gynecological Society, papers of, 743- 
910, 925-1117 
roster of, 181, 741 

Medical Association, Section on Obstet- 
rics and Gynecology, roster of, 
181, 741 

obstetrical and gj'necoiogical societies, 
roster of. 181, 182, 741, 742 
Analgesic drugs (Mengert), 889 
obstetric, morphine sulfate as (Men- 
. gert), 888 

Androgen pellets, effects of (Grcenblatt, 
Mortara, and Torpin), 661 
Anemia, macrocj'tic hj’perchromic, of 
pregnancy (Daniel and Antis), 
. 93 

Anencephalus diagnosed by x-ray (Payne 
and Bland), 593 

Anesthesia, local, modified, for cesarean 
section, detailed technique of 
. (Beck), 558 

Anesthetic drugs (Mengert), 889 
Announcement, registo" of ovarian tu- 
mors. 551. 922 

Antenatal use of vitamin K, does, pre- 
vent hemorrhage in newborn in- 
fant (Parks and Sweet), 432 
Aplasia, partial congenital, of vagina 
(Dannreuther), 1063 

Apoplexy, uteroplacental, methods of 
treating (Rauramo and Kahan- 
paa), 735 (Abst.) 


Appendix, deciduai reaction in, endome- 
trial cyst of gToin associated 
with (Milnor and Tilden), 324 
Arthralgia, menopausal (Ishmael), 605 
(Abst.) 

Artificial pyrexia in pregnant women 
(Mengert and Paul), 702 
Ascorbic acid, capillary fragility in meno- 
metrorrhagias and its changes 
following treatment with (Pig- 
noli), 547 (Abst.) 


B 

Bacillus coli vaccine, intradermal admin- 
istration of, treatment of pelvic 
inflammatory disease (Krieg), 
681 

Baltimore Obstetrical and Gynecological 
Society, roster of, 181, 741 
Bartholin gland, myxosarcoma in area of 
(Smiley and Kushner), 709 
Benign conditions, irradiation of uterus 
for, malignancy subsequent to 
(Scheffey), 925 

Bicycle exercises for prophylaxis of post- 
operative thrombophlebitis, rou- 
tine use of (Krebs), 73 
Bleeding, estrogen-withdrawal (Soule), 
684 

in first and third trimesters of preg- 
nancy, treatment of (Stander), 
531 

juvenile, subsequent fate of girls with 
(IHingelhSfer), 546 (Abst.) 

uterine, functional, effect of progester- 
one in adolescent girls and 
young women with (Allen and 
Heckel), 984 

pathology of, in climacterium and 
postclimacterium (Pallos and 
Treite), 547 (Abst.) 

Blood flow, renal, and glomerular filtra- 
tion in “normal” patients fol- 
lowing toxemias of pregnancy 
(Dill, Isenliour, Cadden, and 
Robinson), 66 

husband’s, intramuscular injections of, 
treatment of hyperemesis gravi- 
darum with (Huglies and Mar- 
tin), 103 

menstruation, coagulation defect in 
(Lozner. Taylor, and Taylor), 
544 (Abst.) 

picture in Gujarati Hindu women 
(Mehta. Sliali, and Jhaveri), 
383 (Abst.) 

placental, in treatment of amenorrhea 
(Halbrecht). 549 (Abst.) 

pressure and sex hormones (Guirdham), 
914 (Abst.) 

renal, flow and glomerular filtration in 
hypertensive woman and in 
pbsttoxemic hypertension (Rob- 
inson, Dill, Cadden, and Isen- 
hour), 616 

transfusion reaction duo to intra-group 
incompatibility (Crooks), 121 
Bone formation, tiaie. in Fallopian tube 
(Kulka). 384 
Books received, 742, 924 
Breast engorgement in puerperium. 

methyl testosterone for relief 
of (Duckman and Torino), 112 

lactating, anatomy of (Engel). 357 
(Abst.) 

malignant lesions of (Marques), 146 
(,\bst. ) 


•July. pp. 1-1S2: August, po. 183-366; September. 367-552: October, pp. 553-742 ; 
November, pp. 743-924 : December, pp. 925-1134. 
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Gloineriilaf flltmtion and I'onal blood flow 
in Ijyi)ertensive woman and in 
posttoxcmic hypertension (Kob- 
inson, Dill, Caddon, and Isen- 
hour), CIC 

in “normal” i)atients followinfi: 
toxemias of pregnancy (]>in, 
Isenhour, Caddon, and Robin- 
son), G6 

Glycogen estimation, method of, in uterine 
mucosa for clinical inirposes 
(Zondek and Sbni)lro). 3!.^ 

Gonadotropic hormone, high iJorsistent 
titer of, hydatid mole with 
(Toland), 503 

Gonorrhea in female and its treatment 
with sulfonamides (Douglas, 
Davis, and Shandorf), 1036 

Granulosa cell tumor, unusual coexist- 
ence of. and ovarian teratoma 
containing tliyroid tissue (Mur- 
ray, Dockerty, and Pemberton), 
131 

lutein cells (Brower). 1051 

Groin, endometrial cyst of. associated 
with decidual reaction in .ap- 
pendix (Milnor ,and Tilden). 
324 

Gynecologic and other implications which 
relate to an ageing female poi>- 
ulation (Kosmak), 807 
hemorrhages, benign (M'ard), 5(3 
(Abst.) 

lesions in production of hyiiertension, 
I)ossible etiologic role of U2vor- 
ett and Scott), 1010 
operations, use of sulfanilamide powder 
in (Bibb). 1G4 

thought, contributions of studies on 
primate animals to (Hartman), 
15G 

Gynecology and obstetrics, influence of 
French school in sixteenth, 
seventoontli, and eighteenth cen- 
turies upon development of 
(Danforth), 743 

practical problems in, department of, 
714 


pi’egnanediol determinations in (Ham- 
blen, Cuylcr, and Baptist). 442 
radiation therapy in. uses and .abuses 
of (Traut), G38 

Gynecopathies, various, evidence of per- 
sistence of uteroovarian cycle 
in (Sammartino and Horrcni), 
544 (Abst.) 


H 

Head molding during labor, studies on 
(Moloy), 7G2 

Heart disease in pregnancy, treatment of 
(Stander), 714 

Heart disease, rheumatic, pulse and re- 
spiratory rates during labor as 
guide to onset of cardiac failure 
in women with (Mendelson and 
Pardee), 370 

Hemorrhage, gynecologic, benign (Ward), 
543 (Abst.) 

in newborn infant, does antenatal use 
of vitamin K prevent? (Parks 
and Sweet), 432 

in puberty, therapy of (Voge), 546 
(Abst.) 

puerperal, severe late, placental polyp 
with (Dorsey), 591 

uterine functional, treatment of, by 
male hormone (Bompard), 916 
(Abst.) 

Hexestrol, estrogenic properties of 
(Eieren and Compton), 287 

Hormonal content of parovarian cystic 
fluid removed during pregnancy 
(Pardini), 919 (Abst.) 

influences upon ureter (Hundley, Jr., 
Diehl, and Diggs), 858 

Hormone, cornus luteum, clinical experi- 
ments on pregnancy maintain- 
ing effect of, after loss of 
corpus luteum of pregnancy 

> (Ehrhardt), 917 (Abst.) 


Hormone — Cont'd 


cortical, prevention of experimental 
fibroids by (Lipschutz and 
Vargas), 913 (Abst.) 
female .se.v, u.se of, in di-sorders of 
women (Smltli), nil (Abst.) 
follicle, effect of, on function of human 
uterine mu.sculaturc (Kncer), 
913 (Abst.) 

on uterine activity (Sievers and 
Sclienz), 918 (Abst.) 
influence of, on bladder capacity 
(Hoffmann and Treitc), 914 
(Abst.) 

follicle-stimulating, of anterior pituitaiy 
in menstrual disorder.s, intra- 
venous use of (Kenny), 548 
(Ab.st.) 

gonadotropic, liigli persistent titer of. 
hydatid mole witli (Toland), 
502 

lactogenic, prolactin as ( Policy and 
Young), 358 (Abst.) 
ni.ale, treatment of uterine functional 
iiemorrluiges by (Bompard), 
91 G (Abst.) 

|)j-opar;itions, intra-ovarian injections 
of. late results in ti’eatment of 
amcnorrlie.'i by means of 
(.Stanca), 549 (Abst.) 

-sex, and blood pressure (Guirdliam), 
014 (Ab.st.) , , , 

female, current status of (Hoskins), 
915 (Abst.) 

male, influence of. on female breast 
(Prci.s.s-ecker), 360 (Abst.) 
tbcrap.v and opothcr.apy in menopause 
(Hoepimer), 915 (Abst.) 

.se.x, changes in female genital tract 
during pueri)erium induced by 
(Rutherford), 595 

Human development, early, some aspects 
of (Rock and Hertig). 973 
Hydatid mole with Iiigh persistent titer 
of gonadotropic hormone (lo- 


land), 502 , , 

Hydramnios, acute, with anonceohalu.s 
diagnosed by x-ray (Payne and 
Biand), 593 . , . 

H.vpcrcmesis gravidarum, treatment ot, 
with intramuscular injections oi 
husband's blood (Hughes and 
Martin), 103 , , 

Hypertension, nosttoxemic. glomerular in- 
filtration and renal blood flow 
in hypertensive woman ana in 
(Robinson. Dill, Cadden, and 
Isenhour), GIG . , . 

production of, possible etiologic role oi 

gj'necologic lesions in (E'eieiv 
and Scott), 1010 

Hvsterectomies, abdominal. ,.®tatis ic 
study of 500 consecutive ( vogi, 
Jr., and Hamilton), ''23 . , 

Hysterectomy, selective, for aonmaligna 
uterine disease 

total, vesicovaginal fistula „(.ii 

parti.al colpocleisis as approa 
to (Holden), 880 


mpetigo contagiosa. 1 

(Cruickshank), 133 
n memoriam, Hugo 

ncontinence, urinary stress, t^nsn n ^ 
tion of fascia for relief of (A' 
dridge), 398 , 

nfant, newborn, hemorrhage m. a 
antenatal use of ^ 

vent? (Parks and Swpet) 
infection of. with vamnal 

sis (Trussell, Wilson, Longw 
and Laughlin), 292 .„-g, 

resuscitation of. aoparatus joi « 
kind and Bichner) 14 1 ; (Aiex 
ander anJ. nla- 

toxic manifestations in, 

cental transmission "f ' 46 
mide (Ginzlcr ami Chesne j 
irelv horn, mortality of (Dioai 


prematurely 

and Plass). 
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Endocrine factors involved in develop- 
ment and function of mammary 
gland (Fredrikson) , 357 (Abst.) 
influences on lactation (Antoine), 362 
(Abst.) 

therapy of ovarian failure (Hamblen 
and Pullen), 918 (Abst.) 

Endocrinology, 911 (Absts.) 

Endometrial cyst of groin associated -with 
decidual reaction in appendix 
(Milnor and Tilden), 324 
pedunculated, of uterus (Levi), 178 
(Abst.) 

Endometrioma of colon causing stricture 
(Blaikley), 179 (Abst.) 
rectal (I?azy, Blondin, and Ghene), 178 
(Abst.) 

Endometriosis, 172 (Absts.) 
and ascites, fibroma ovarii with 
(Tasch), 179 (Abst.) 
and pregnancy (Fortes and Varangot), 
178 (Abst.) 

clinical features of (Philipp and Hu- 
ber), 172 (Abst.) 

externa, clinic on (Turunen), 176 
(Abst.) 

of cervical origin (von Torzsay-Kiss), 
177 (Abst.) 

origin of (Philipp and Huber), 172 
(Abst.) 

from mesenchyme of celomic walls 
(Gruenwald), 470 

pathogenesis of (Philipp and Huber), 
175 (Abst.) 

postmenopausal (Frank and Geist), 652 
scar (Wespi and Kletzhandler), 177 
(Abst.) 

signiflcanee of (Meigs), 176 (Abst.) 
tubal, incidence of (Rintelen), 176 
(Abst.) 

Endometrium, atypical histopathologic 
diagnoses of (Mann, Meranze, 
and Golub), 460 

Enemas, improperly administered, injury 
to rectum from (Ballon and 
Goldbloom), 212 

Ergot as cause of bilateral dry gangrene 
of both lower extremities (Vel- 
koff and Ferguson), 331 

Eiythroblastosis fetalis, vitamin C de- 
ficiency as possibie factor in 
pathogenesis of (Burnham), 920 
( Correspondence ) 

Estradiol benzoate and progesterone, 
cyclic administration of, urinary 
estrogens before, during, and 
after (Smith, Smith, and 
Schiller), 606 

effect of, on contractions (Bickers), 583 

Estriol, urinary estrogens before, during 
and after (Smith, Smith, and 
Schiller), 606 

Estrogen Induced mammary tumors, re- 
gression of, in female rats 
(Noble and Collip), 362 (Abst.) 
therapy, cyclical (Palmer), 56 
m menopause, methods for objective 
evaluation of (Bennett, Jr.), 
296 

treatment in female eunuchoid (Gold- 
zieher and Adler), 491 (Abst.) 

Estrogen-withdrawal bleeding (Soule), 
684 

Estrogenic properties of dihydrostilbestrol 
(hexestrol) (Bieren and Comp- 
.ton), 287 

iistrogenic treatment of menopausal 
symptoms and senile vaginitis, 
correlation of vaginal smear 
changes in (Ottoway), 915 
(Abst.) 

Estrogens, effects of, on lactation (Fol- 
ley). 361 (Abst.) 

excretion of, clinical experiments in re- 
lation to (Smith. Smith, and 
, . Schiller), 455, 606 

in treatment of leucoplakia. kraurosis, 
and senile vaginitis, use of 
(Buxton), 109 


Estrogens — Cont’d ' 

synthetic, use and potency of (Green- 
hill), 475 

urinary, before and after injection of 
estrone into patient with sur- 
gical menopause (Smith, Smith, 
and Schiiler), 455, 606 
Estrone, injection of, urinary estrogens 
before and after, into patient 
with surgical menopause 
(Smith, Smith, and Schiller), 
455 

Eunuchoid, female, estrogen treatment in 
(Goldzieher and Adler), 491 
(Abst.) 

Excretion of estrogens, clinical e.xperi- 
ments in relation to (Smith, 
Smith, and Schiller), 455, 606 

F 

Fallopian tube, adenomj-osis of (IVrork 
and Broders), 412 

bone formation in, true (Kulka), 384 
Family living, core of creative — prepared 
parents (Corbin), 166 
Fascia, transplantation of, the relief of 
urinary sti’ess incontinence 
(Aldridge), 398 

Female sex hormone, current status of 
(Hoskins), 915 (Abst.) 

Fetal and neonatal mortality, causes of 
(D'Esopo and Marchetti), 1 
squamas, identification of, and diag- 
nosis of ruptured membranes 
by vaginal smear (Bourgeois), 
80 

Fibroid tumors, similar, occurring in 
identical twins (Grosbeck and 
Pool), 179 (Abst.) 

Fibroids, experimental, prevention of, by 
cortical hormone (Lipschutz and 
Vargas), 913 (Abst.) 
experimentally produced, in guinea pig 
and tlieir possible analog?' to 
mj'omas in human being (Mai'x, 
Glass, and Shulman), 259 
Fibroma of ovarj’ (Brody), 521 
ovarii with endometriosis and ascites, 
(Tasch), 179 (Abst.) 
Fibromyomas of uterus, etiologic and 
pathologic factors in series of 
1,741 (Torpin, Fund, and 
Peeples), 569 

Fistula, vesicovaginal, following total 
hysterectomy, partial colpoclei- 
sis as approach to (Holden), 
880 

surgical treatment and postoperative 
care of (Miller), 873 
Flexner dj'senteriae, urinary infection in 
pregnancv due to (Diddle and 
McKee). '481 

Follicle hormone, effect of, on function 
of human uterine musculature 
(Kneer), 913 (Abst.) 
on uterine activit.v (Sievers and 
Schenz), 918 (Abst.) 

influence of, on bladder capacity 
(Hoffmann and Treite), 914 
(Abst.) 

Forceps, Willett’s, danger of. in placenta 
previa (Browne). 740 (Abst.) 
Fragilitj', capillar?', in menomotrorrhagias 
and its changes following trc.at- 
ment with ascorbic acid (Pig- 
noli), 54 7 (Abst.) 

Friedman-Brouha reaction, diagnosis of 
pregnancv b?', aided b?' tr.ans- 
peritoneal ovarioscop?' (Craini- 
cianu), 738 (.Vb.st.) 

G 

Gangrene, bilateral dr.v, of both lower 
extremities due to ergot (Bel- 
koff and Ferguson). 331 
Genital tract, female, changes in. during 
puerperium induced b?' sox hor- 
mone tberap?' (Rutherford), 595 
Glands, mammar?', 357 (Absts.) 
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In the two cases marked poor, one (E. Ad) should really he elim- 
inated because in tliis patient methyl testosterone was not started until 
the sixth day and the patient’s breasts were pumped twice daily from 
the second to the fifth day post partum. It has been shown that once 
suckling has begun, there is a reflex stimulation for further milk pro- 
duction, hence in this case too much was expected of the methyl testos- 
terone. 

In P.,^ the second of the “poor” results, the breasts responded fairly 
well to the 150 mg. dose, but on the following day they filled in again. 

Of the four cases designated as fair, additional information is offered. 
In one ease (S.^), there was moderate hirsutism which was mentioned 
before. In another (M. G.), a very small dose was used, this being one 
of the earlj'' cases. If a larger dose had been employed, the results 
might have been more favorable, although this is conjectural. 

The third case (R. B.), para ii, nursed her baby on the third day, 
bringing in another factor previously mentioned. 

The fourth case (H. S.) was a gravida v, para ii, who had three 
abortions, 1 spontaneous and the other 2 induced. She was a very 
thin, nervous woman weighing ninety pounds when first seen in preg- 
nancy at the fifth month. Because of her malnutrition and extreme 
nervousness, a basal metabolic rate test was attempted on two occasions 
without success ; she did not cooperate well. Her infant died on the 
third day post partum quite suddenly. From her very make-up, there 
appears to have been a thyroid dyscrasia. 

Since it is believed that the uteri of nursing mothers involute better 
than those that do not nurse, the fundus was watched particularly for 
subinvolution. It was noted in only three cases, or 6 per cent, of tiie 
series. Therefore, it is believed that this is negligible, since a similar 
number of subinvoluted uteri is seen in nursing mothers. 

As far as dosage is concerned, it varied from a minimum of 60 mg. 
to 270 mg. (one ease). The dose most commonly employed by us is 
150 mg. divided into 5 doses every four hours. This is approximately 
equivalent to 50 mg. of parenteral testosterone proprionate. 

The age of the patients varied from twenty to forty, and in both of 
these extremes the results were good, with the exception of the one case 
(R. B.) previously discussed. Therefore, age would seem to have no 
influence on the results. 

Gravidity and parity also seemed to have little effect on the influence 
of the medication. 

The type of deliveiy too played no role whatsoever, although this 
series is too small to prove this point conclusively. 

CONCLUSION 

Methyl testosterone orally supplies a veiy effective means of relieving 
breast engorgement in the puerperium. The method suggested is 150 
mg. in 5 doses of 30 mg. each, every four houi’S, beginning on tlie third 
or fourth day post partum when the breasts are full. 

SUjMJIARY 

1. A study of a series of 50 cases is presented, showing the effect of 
oral methyl testosterone on the inhibition of lactation. 

2. A suggestion as to the method of use is offered. 
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disease (Mendelson and Par- 
^ . dee), 370 

uterine tonus during (ilurphy), 694 
l..acerations, perineal, immediate post- 
partum repair of old (IVaters, 
Cartwright, and Lynch), 124 
I-nct.ation (Fauvet), 358 (Abst.) 

during puerperium, new means 
creasing (Lehmann). 

( -Vbst. ) 

effects of estrogens on (Folley), 
(Abst.) 


of in- 
358 


361 


Lactation — Cont’d 

endocrine influences on (Antoine), 362 
(Abst.) 

factor of adrenal (Spoor, Hartman, 
and Brownell), 360 (Abst.) 

inhibition of (Fleischer and Kushner), 
361 (Abst.) 

persistent (Gilber), 359 (Abst.) 

prolonged, tetany following, on defleient 
diet (Anderson and Brown), 
360 (Abst.) 

suppression of. by testosterone (Duffy 
and Corsaro), 361 (Abst.) 

Lesions, g>'necologic, possible etiologic 
role of, in production of hyper- 
tension (Everett and Scott), 
1010 

malignant, of breast (Marques), 146 
(Abst.) 

Leucoplakia, estrogens in treatment of 
(Buxton), 109 

Louisville Obstetrical and Gynecological 
Society, roster of, 181. 741 

Lymphogranuloma venereum (Patterson), 
144 (Abst.) 

Lymphogranulomatous rectum, stricture 
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reaction, aided by (Cralnicianu, 
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transmission of sulfanilamide, toxic 
manifestations in newborn in- 
fant following (Ginzler and 
Chesner), 46 

Polyp, placental, with severe late puer- 
peral hemorrhage (Dorsey), 591 

Portland Society of Obstetrics and Gyne- 
cologj', roster of, 181, 741 

Portes cesarean section (Keyes and 
Whitehouse), 705 

Posterior pituitarj- sulfonate (pit-sul- 
fonate) in labor, solution of 
(Dieckmann and Kharasch), 
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Prostigmine methylsulfate and delayed 
menstruation (AVinkelstein), 231 
treatment of delayed menstruation with 
(Grossmann), 549 (Abst.) 
Pseudohermaphroditism, male, clinical, 
psychiatric and psychoanalytic 
study of (Finesingcr, Meigs, 
and Suikowitch), 310 
Pseudomyxoma peritonei (Erving). 492 
Puberty, hemorrhage in, therapy of 
(Voge), 546 (Abst.) 

Puerperal morbidity in vaginal tricho- 
moniasis (Trussell, IVilson, 
Longwell, and Laughlin), 292 
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titis (IVirth and Peters), 362 
(Abst.) 

Roster of American obstetrical and gr.vne- 
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South Atlantic Association of Obstetric- 
ians and Gynecologists, papers 
of, 553-594 
roster of, 181, 741 
transactions of, 734 

Statistics, department of, 723 

Stilbestrol, experiences with (Abarbanel 
and Klein), 911 (Abst. ) 
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Robson^ registered the activity and reactivity of pieces of liiiman 
nterns removed at various stages of pregnancy. No specific type of 
activity was discovered at any particular period, and at no stage of preg- 
nancy investigated was there any definite degree of rhythmicity ob- 
served. High and low degrees of rhythmicity occurred both early and 
late in pregnancy. Tissue secured at the earliest periods reacted only 
to large amounts of extract, and no correlation was found between the 
character of the spontaneous contractions, and those inaugurated by the 
extract. Strips of muscle removed from different parts of the same 
uterus exhibited marked differences in activity, though their reactivity 
was substantially identical. 

Percentage of 
Tracings 



Fig. 1. — Abscissa denotes duration of pregnancy in lunar months. Ordinate indi- 
cates the percentage of tocographic tracings listed in Table I, which exhibited: (a; 
Spontaneously arising uterine contractions, or (b) ones resulting from the administra- 
tion of posterior pituitary extract. Note parallelism in occurrence of the two types 
of contractions. 


MATERIALS AND METHODS 

The present observations upon activity and reaetitfity were made 
directly upon patients. Two hundred women attending the Maternity 
Department of the Hospital of the University of Pennsylvania supplied 
records of spontaneous contractions, and 32 patients residing in a Jla- 
ternity Home made possible records of reactivity. 

In both groups of patients the uterine contractions were registered 
with a Lorand tocograpli. This is a mechanical device which supplies a 
graphic record of uterine movements detected through the medium of 
the anterior abdominal wall.® 
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THE EELATION BETWEEN UTERINE ACTIVITY AND 
REACTIVITY TO POSTERIOR PITUITARY EXTRACT 
DURING PREGNANCY 

A Study op 656 Records Made With the Lorand Tocograph 
Douglas P. Murphy, M.D., Philadelphia, Pa. 

(From the Gynecean BospituI Institute of Gynecologic Besearch, Department of 
Obstetrics and Gynecology, University of Pennsylvania) 

T he spontaneous activity of the uterus and its reactivity to posterior 
pituitary extract during pregnancy have been studied in strips of 
uterine muscle removed from both human beings and animals, and upon 
the latter in vivo. As far as can be ascertained, however, neither type 
of movement has been studied systematically in patients. 


Robson^ studied activity and reactivity in strips of muscle removed 
from the rabbit. He found no definite type of activity at any of the 
stages of pregnancy investigated, and no direct relation between activity 
and reactivity. He measured reactivity in terms of the minimum amount 
of extract necessary to initiate contractions. By this method he con- 
firmed the observations of Knaus,® that reactivity to large doses is ab- 
sent in the first half of pregnancy, but is present later. The exact time 
at which it appeared, and the minimum amount of extract necessary to 
cause contraction varied from animal to animal. Once established, how- 
ever, reactivity increased, and Avas found to be always high at par- 
turition. 


Robson observed considerable variation in the degree of reactivity of 
different uteri at parturition, and even in different parts of the same 
organ. Several times at parturition he noted high degrees of rhyth- 
micity. He believed that the differences in reactivity which he noted 
were outside of the limits of experimental error. 


Robson and Sehild^ studied the spontaneous contractions of the Dre<^ 
naiit uterus of the eat in vivo and in vitro. In this animal thev found 
a progressive increase in uterine sensitimty as pregnancy advanced 
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COMMENT 

Robson determined the minimum amount of extract necessary to 
initiate contractions; since it decreased progressively as pregnancy 
advanced, he concluded that uterine sensitivity increased. 

We found that an increasing number of patients exhibited both 
activity and reactivity as pregnancy advanced. We also observed at 
any given period in pregnancy that an increase in the dose of the 
stimulant made more individuals react. These observations lead us to 
conclude also, that sensitivity increases as pregnancy advances. 

Up to the present writing we have assembled some 1,400 tocographic 
records of the uterine contractions of pregnancy. An analysis of this 
material leads to the follo\ving statements, which also confirm, to some 
extent, previous observations of Robson: Spontaneous uterine activity 
is an extremely variable quantity during pregnancy. Uterine contrac- 
tions may be absent for periods as long as an hour, late in pregnancy 
as well as very early. Spontaneous contractions occur with great ir- 
regularity throughout the most of pregnancy, at least until the last 
several weeks. Exceptions have been noted, since we have observed 
extreme rhythmicity in the earliest tracing which we made. 

Reactivity to posterior lobe extract varies widely from patient to 
patient both as regards the time that it first appears and in the amount 
necessary to initiate contractions. 

SUMMARY AND CONCLUSIONS 

1. The frequency of occurrence of uterine contractions arising spon- 
taneously, and of those contractions induced by the intramuscular ad- 
ministration of posterior pituitary extract was studied in a group of 
pregnant women, between the one hundred and tenth and two hundred 
and seventy-ninth day of gestation, by means of the Lorand tocograph. 

2. Spontaneous contractions were recorded for the first time during 
the sixth lunar month, and induced contractions during the seventh lunar 
month of pregnancy. 

3. The proportion of records registering activity and reactivity in- 
creased progressively as pregnancy advanced, running parallel to each 
other. 

4. Prom these observations it is concluded that the sensitivity of the 
pregnant human uterus to posterior pituitary extract increases pro- 
gressivelj^ as pregnancy advances. 
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Each tracing was made with the patient in the recumbent posture, 
following a rest period of ten minutes. In the study of spontaneous 
contractions, the recording period lasted thirty minutes. The degree 
of activity was measured in terms of whether or not any spontaneous 
contractions were recorded. ’ 

Reactivity was measured in terms of whether or not the administra- 
tion of posterior pituitary extract initiated contractions. In this in- 
stance the recording period lasted thirtj’’ minutes following the ad- 
ministration of the drug. 

The patients upon whom reactivity was studied were admitted to the 
Maternity Home at various periods during middle and late pregnancy. 
Each patient was observed and tested once a week. The treatment con- 
sisted of an intramuscular iniection of posterior lobe extract (obstetric 
pituitrin, Parke, Davis & Co.), the same dose being emploj^ed each week. 
Fifteen patients received a iveekly dose of 3 minims, nine a dose of 2 
minims and four a dose of 1 minim. Complete details of treatment 
and their results have been reported elsewhere.® 

RESULTS 

The number of tracings made for the purpose of registering activity 
and reactivity are listed in Table I, according to the duration of preg- 
nancy. The percentages of the tracings, which registered either activity 
or reactivity, are shown in graphic form in Pig. 1. 

Table 1. Showing the Monthly Distribution op Tocographic Records Secured 
From a Series of Pregnant Women, Arranged According to Whether or Not 
Posterior Pituitary Extract Was Administered While the 
Recording Was in Progress 


LUNAR MONTHS OF 
PREGNANCY 

posterior pituitary extract 

not administered 

administered 


Tracings 

Tracings 

4 

1 

1 

5 

6 

9 

6 

12 

12 

7 

38 

26 

8 

19 

64 

9 

44 

93 

10 

223 

108 

Total 

343 

313 


From the graph, it is apparent that activity appeared earlier in preg- 
nancy than did reactivity. Following their onset the proportion of 
tracings which registered activity and reactivity increased progressively, 
and at the same rate of increase. More tracings recorded induced con- 
tractions than spontaneous ones. This fact no doubt depended upon the 
dosage of the oxjdoeic agent. The significant characteristic of the graph 
is the parallelism between the increases in activity and reactiidty 
Another interesting characteristic of the graph is the observation that 
more than 20 per cent of the tracings in both groups, failed to rec^ister 
either activity or reactivity in the tenth lunar month. 
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The blood selected for the transfusion after a careful cross-matching, 
was Group 0 from a hank blood three days old. Approximately 450 c.c. 
had been given when the patient had a mild chill that was easily con- 
trolled by heat. She was given 250 c.c. of per cent sodium bicar- 
bonate. The following morning she was desperately ill with a generalized 
peritonitis and marked icterus. The pelvic mass previously noted could 
not be felt. The urine showed the presence of bile with urobilogen posi- 
tive 1 to 40. The benzidine test was negative. Microscopically, no red 
or white cells were found. The icterus index was 125 mg. per cent. Urea 
nitrogen was 9.8 mg. per cent. There was no urinary suppression. 
Cholesterol was 101 mg. per cent. Cholesterol esters were 38 mg. per 
cent. 

Clinically, it ivas felt that the pelvic mass had ruptured, either due to 
the vaginal examination or spontaneously and had caused a generalized 
peritonitis. The jaundice was ascribed to tbe use of bank blood, or to the 
sulfathiazole. 

During the next twelve da^^s the icterus gradually cleared up. The 
white blood count remained high, but there was a drop of the red blood 
count to 2,940,000 and hemoglobin to 50 per cent. The pelvic infection 
localized and pointed suprapubieally. A celiotomy was performed under 
local anesthesia and a large amount of pus was evacuated from a pelvic 
abscess. 

Due to the poor condition of the patient a second transfusion was con- 
sidered imperative. This time warm fresh citrated blood was used in 
order to avoid another reaction. Pour hundred and fifty cubic centh 
meters of blood were introduced, when once again the patient developed 
a chill followed bj^ a rise in temperature to 106° F. The urine contained 
bile and urobilogen in dilution of 1 to 20, No hemoglobinuria was noted, 
but there was some urinar}^ suppression. The urea nitrogen was 37 
mg. 2 ier cent. A generalized icteims was present. Tlie heterophile 
antibody reaction was negative and the cell fragility test ivas well within 
normal limits. 

Because of the two transfusion reactions, it was felt that some unrecog- 
nized incompatibility existed whieli required further investigation. A 
study by Wiener and Forer, since reported,^ showed the patient's blood 
to be Group 0, Type N, Rh negative and to contain two distinct irregular 
isoagglutinins, namely, anti-Rh and anti-M, which reacted with the 
donor’s blood and caused the severe reactions noted above. Auto-agglu- 
tination was ruled out by the absence of agglutination in mixtures oi 
the patient ’s cells and serum. Accordingly Group 0 donors were sought 
who belonged to Type N and were Rh negative. Not until 28 donors had 
been tested was the proper donor obtained. The donor sel^ted was 
Group 0, Type N, Rh negative, and 500 c.c. of his blood were given with- 
out any reaction. Two weeks later another transfusion, from the same 
donor, was given without incident. The patient subsequent!}^ receiwd 
three transfusions without reaction from two donors selected by Dr. 
Wiener. 

During the following two months, the resistance of the patient was 
increased by the aid of transfusions and general supportive thei’apj- 
On two occasions the pelvic abscesses re-formed and were drained by 
posterior colpotomies. Subsequently a laparotomy was performed and a 
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INCOMPATIBILITY'^ 


Philip E. Crooks, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Morrisania City Hospital) 

R epeated small blood transfusions have often proved to be life- 
saving measures in the treatment of chronic pelvic infections, but 
their use has some danger, notwithstanding blood typing and cross- 
matching. In the case to be reported a marked reaction developed 
following transfusion of blood found to be compatible by the usual 
laboratory methods. Further investigations revealed the reaction to be 
due to factors that could not be detected by these ordinary methods. 

M. M. (Case No. 107616), female, white, aged 34 years, was admitted 
to Morrisania City Hospital on April 3, 1941. Two weeks previously a 
posterior colpotomy had been done at another hospital to drain a pelvic 
abscess. The cause of this abscess was not definitely established. She 
left the hospital improved but soon afterward developed a recurrence 
of low abdominal pains associated with chills and fever and was re- 
ferred to Morrisania City Hospital. 

The previous medical history was negative. Past surgery consisted of 
a curettage in 1938 for a spontaneous incomplete abortion. Menarche 
began at 14 years of age, regular, every twenty-eight days, lasting seven 
to eight days. The last menstrual period occurred, March 1 to 8, 1941. 
She had been delivered of three children ; all were uncomplicated spon- 
taneous full-term deliveries. 

Physical examination revealed an acutely ill patient, temperature 
105.6° F., pulse 136, and respirations 36. The skin was warm and dry. 
The heart and lungs showed no abnormalities. The abdomen was tense. 
There was marked abdominal tenderness with rebound tenderness in 
both lower quadrants. A profuse foul-smelling vaginal discharge was 
present from a healing colpotomy Avound posterior to the cervix and 
a mass approximately 8 cm. in diameter in the left adnexal region. It 
Avas fairly firm, fixed, and extremely tender. The opposite adnexa Avere 
thickened and tender. The uterus A\ms slightly enlarged, soft, smooth, 
and tender on motion. 

The blood Wassermann Avas negatwe; hemoglobin, 55 per cent; red 
blood count, 3,140,000 ; AA'^hite blood count, 26,000 ; poljTnorphonuclears, 
82 per cent; lymphoej^tes, 18 per cent; sedimentation time, 18 mm. in six 
minutes ; urine, negative ; blood culture, negatwe. 

The clinical diagnosis Avas left tuboovarian abscess AAuth pelvic 
peritonitis. 

Treatment consisted of forced fluids, PoAAder’s position, and sulfa- 
thiazole. The patient was typed for tlie first of a number of small blood 
transfusions and found to be Group 0 (Landsteiner), Group 4 fMossl 
or Group 1 (JanslcjO- ’ 


•Presented at a meeting of the New York Academy of Meriivino 
stetrlcs and Gynecology, November 25, 1941. ^ Alediclne, Section on Ob- 
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IMMEDIATE POST-PARTUM REPAIR OF OLD PERINEAL 

LACERATIONS 


A Survey of Personal Experiences With Notes on Indications 
AND Limitations op the Procedure 

Edward G. Waters, M.D., P.A.C.S., Jersey City, N. J., 

Eakle W. Cartwright, M.D., Pasadena, Calif., and 
J. Edward Lynch, M.D., Philadelphia, Pa. 

(From the Margaret Hagu^ Maternity Hospital) 

' I ^HE perineal structures are the most abused in the birth tract during 
parturition. This is true in normal births as well as with instru- 
mental procedures, although perineotomy lessens residual trauma. In 
addition, the perineum often matches the abdominal wall in the inad- 
equacy of post-partum involutional change. One may therefore expect 
to find in most multiparous patients, perineums which are (1) torn to 
varying degree, with or without associated rectocele and less frequently 
cj'^stocele, or (2) generally relaxed from involutional failure after par- 
turitional over dilatation. Post-partum examinations made by any 
observant physician confirm' the frequency of these findings. Even 
“normal spontaneous delivery” of a small fetus is followed on occasion 
by pelvic relaxation totally disproportionate to the probable trauma. 

Consequently, when the past history of the pregnant Avoman indicates 
preAdous damage, either by character of labor, size of fetus, instrumental 
intervention, or puerperal morbidity, one looks for and commonly finds 
residual parturitional trauma of Amrying degree. 

The question posed for the physician noAV is this, “Is it safe, feasible 
and recommendable to repair old pehdc lacerations of A’^arying degree 
immediately folloAving subsequent childbirth?” 

It has been customary OA^er many years for one of us (E. G. W.), as- 
suming the ansAA^er of the question to be “yes,” to repair such old 
lacerations and relaxations immediately post partum. 

To assess more rationallj' the A’^alidity of such an assumption, aa'c have 
carefully folloAved a group of patients upon AAdiom reparative opera- 
tions Avcre performed during the past fiA’^e years (Table I). 

cl.assification of cases 

In an analysis such as this, an astute reader may question the sorting 
of cases. Accordingly it is expedient to indicate cleaidy our position 
regarding tlie method of allocation. We regard as second-degree perineal 
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tuboovarian abscess on the left side removed. The patient made an urn 
eventful recovery. Follow-up examination revealed tlie patient in good 
health. 

COMJIENT 

In 1940 Landsteiner and Wiener^ reported the presence of an ag- 
glutinin which was developed in the sera of rabbits by the injection of 
blood from the Macacus rhestis monkey. The sera when tested^ "with 
human blood showed the presence of a new agglutinable substance in the 
red blood cells. They called this the Rh or rhesus factor. Since then 
it has been found that 85 per cent of human beings of the white race have 
the Rh factor, and are called Rh positive. The remaining 15 per cent 
who do not have this factor are referred to as Rh negative.^’ ^ 

The role of the Rh factor as the cause of blood transfusion reactions 
may be explained as follows : An Rh negative mother bears a fetus 
that has inherited the Rh antigen from an Rh positive father. The 
factor is inherited as a dominant property.* The antigen of the fetus 
diffuses through the placental barrier and stimulates the formation of 
anti-Rh agglutinins in the mother’s blood. 

Should the mother require a transfusion and a Rh positive donor is 
used, agglutination and hemolysis of the transfused blood will occur 
due to the presence of the anti-Rh agglutinins. 

This explanation does not explain all blood transfusion reactions, but 
it is a likely answer to reactions that occur in women who are Rh negative 
and have borne Rh positive children. The presence of anti-Rh agglutinins 
may be readily determined by the method of cross-matching recom- 
mended by Levine.** The mixture of patient’s serum and donor’s cells 
is inculiated for thirty minutes at 37° C. and then centrifuged at low 
speed (500 r.p.m.) for one minute. The anti-Rh agglutinin usually 
reacts better at 37° C. than at room temperature. The simplicity of 
the procedure warrants its use before giving a transfusion to any woman 
who has been pregnant, or who has previously received a blood trans- 
fusion. If a woman has never been pregnant but for some reason re- 
ceived a transfusion from a Rh positive donor, enough anti-Rh agglu- 
tinins may be formed as to cause a transfusion reaction at a subsequent 
time if the same or any other Rh positive donor is used again. 

SUMMARY 

A case is presented in which a patient suffered two severe blood trans- 
fusion reactions, due to anti-Rh isoagglutinins. By selecting donore of 
tlie same group who were Rh negative, five transfusions were given 
without incident. 

I vrisli to express my thanks to Dr. A. Tamis and Miss Helen Samlowitz for 
their aid in the composition of this paper. 

REFERENCES 

1. tViener, A. S., and Forer, S. : Proe. Soc. Exper. Biol. & Med. 47: 215 1941 

2. Landsteiner, K., and Wiener, A. S.: Proc. Soc. Exper. Biol. & Med 4S- cpq 

1940. “ ’ 

3. Wiener, A. S., and Peters, H. R.; Ann. Int. Med. 13: 2306, 1940 

4. Landsteiner, K., and Wiener, A. S.: J. Exper. Med. 74: 309, 1941 
u. Levine, Philip; Am. J. Obst. & Gyxec. 42: 165, 1941. 



126 


AMERICAN JOURNAL OR OBSTETRICS AND GYNECOLOGY 


Not shown in the table are 9 cases of cystoeele repaired immediate^ 
after childbirth. While not properly encompassed in this presentation, 
the}^ are recorded here to allow of pertinent comment later. 

TYPE OP REPAIR 

It would be reckless to say that repair technique is standardized, 
since each operation and more especially each operator is individualized. 
Basically, all good perineal operations are alike. They consist in re- 
section and reposition of lacerated and divided tissues and resection 
or reduplication of overstretched and attenuated structures. This means 
resutui’ing the levator ani muscles, re-forming the rectovaginal septum, 
and restoring the structures of the urogenital diaphragm. With third- 
degree lacerations, clear identification and resuture of the torn sphincter 
ends is the all-important additional requirement to those cited. All 
operations in this study were designed to effect such ends. Chromic 
catgut No. 0 or No. 00 was used throughout, except for No. 1 in the 
levator ani and sphincter ani. In two third-degree repairs, silver wire 
was used through the sphincter ani, with no greater satisfaction or 
convincing evidence of indispensability. 

The use of fine catgut and a minimum of buried laiots unquestion- 
ably results in greater ease for the patient, less tissue reaction and 
infection, and sounder healing. Yet, the repair is more difficult at this 
time than in the nonparturient. The field is obscured by blood from the 
uterus and highly vascularized tissues. Large varices are more com- 
monly encountered. Hemostasis, more difficult, assumes excessive im- 
portance in anemic, debilitated, or profusely bleeding patients. The 
tissues are easily recognizable by those thoroughly familiar with the field, 
but the sutures must lie carefully placed, with proper tension, in the 
succulent structures. 

ANALYSIS OF DATA 

Except for Group I, in which local anesthesia Avas used in aiiout 
20 per cent of the cases, spinal anesthesia was most commonly utilized. 
Dissolved in 3 c.c. of spinal fluid, 50 mg. of noAmcain crystals in the 
fourth lumbar space Avas the usual amount. Gas-ether A\'as used in 
approximately 30 per cent of the entire group. 

Thirteen, or 9 per cent, of the entire number Avere morbid. Not all 
morbidity AA'as ascribable to the operation performed. Little hazard 
seemed to be added to the parturition just experienced, since onl.v 5 be- 
came locally infected, and there Avere only 3 complete breakdoA\ms. 
There Avere no deaths. 

Our post-partum care consists mainly in cleanliness. IntraA-aginal 
antisepsis is rarely resorted to but neither is it derided. It is our be- 
lief that from a bacteriologic standpoint tlie A’aginal structures liaA-e not 
forgotten that they A\'ere once part of a cloaca, and are ordinarily re- 
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lacerations all those involving the perineal hodj’’ which result in partial 
or complete separation of the mnsculofascial structures from the bulbo- 
cavernosus muscles to the sphincter ani. The divulsion of the bulbo- 
cavernosus (constrictor eunni) muscles permits a “marital gaping” of 
the introitus which becomes progressively more patent, as the rent in- 
volves more of the structures in the urogenital diaphragm. With practi- 
cally all such lacerations there is a reetocele evincing perirectal fascial 
damage of some degree. The posterior vaginal support is Aveakened and 
the ‘ ‘ reetocele ’ ’ ranges from a mucosal overhang to a gross fascial defect 
Avith complete herniation of the anterior rectal AAmll. Since it is a not 
unreasonable assumption that the causative instrumentality (heredity, 
progeny or steel) aauII permit of damage to loAver vaginal tissues as 
easily as perineal, the end result of rectal Avail damage depends upon 
other factors. These are the extent of the initial lesion, competence of 
the repair immediatelj’’ effected, the adequacy of involution, and the 
post-partum state of aetivitjL Inasmuch as the corrective procedures 
(and likcAvise the operative hazards) for the dilferent types of posterior 
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vaginal Avail relaxation are essentially the same, in this study all Averc 
grouped Avilh the second-degree perineal lacerations. Third-degree 
perineal lacerations here include all complete disruptions of the 
perineum, involving the sphincter ani and combined Avith various de- 
grees of fecal incontinence. In several instances tlie partially healed 
rent involved the anterior rectal Avail. 
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2. Eeparative operation is especially recommended for a symptom- 
producing condition in a patient fearing or unable to afford rehospital- 
ization at a more propitious time. 

3. Although later operation is cleaner and less bloody, and allows 
a better technique, there is little added risk from immediate operation, 
and the morbidity incidence is low. 

4. Perineal infection was noted in 5 of 148 reparative operations, and 
the repair broke down completely in three of these. 

5. The outstanding postoperative complication is dj'^spareunia and this 
is avoidable. 

6. Immediate post-partum repair of eystocele is much less satisfac- 
tory and offers reasonable probability of effective correction only in 
selected cases and in expert hands. It is not without danger and more 
satisfactory results are generally obtained by later operation. 


RUPTURED OVARIAN PREGNANCY 

Morris Courtiss, B.S., M.D., Boston, Mass. 

(From the New England Hospital for Women and Children) 

I N THE eighteen years, from October 1, 1923, to October 1, 1941, a 
total of 24,733 pregnant patients were treated at the New England 
Hospital for Women and Children. These cases were ciassified as fol- 
lows : 


number PEK cent 

Delivered (term and premature) 23,133 93.53 

Miscarriages 1,494 6.04 

Ectopic pregnancies 106 0-43 

Total pregnancies 24,733 100.00 


However, of all the extrauterine pregnancies recorded at this hospital, 
the case to be reported in detail below is the only ovarian pregnancj^ 
found. The incidence in proportion to the total number of ectopic preg- 
nancies is 0.94 per cent, and the rate of occux’rence in relation to the to- 
tal number of pregnancies is 1 in 25,000. 

This case of ovarian pregnancy presents all of the classical features 
required for the definitive postoperative diagnosis of such cases, as 
enumerated by Speigelberg. 

A review of the literature of the past ten j’^ears shows a great increase 
in interest in the subject of ovarian pregnancy. In 1932, Wollner 
published a case of ovarian pregnancy and offered some interesting com- 
ments on its etiology. In addition, he carefully scrutinized the pre- 
viously reiiorted cases and found that only 48 of the 87 cases were ac- 
ceptable as primary ovarian pregnancies. Gandj^^ and Hjmms^ also 
reported cases and offered suggestions as to the etiologic factors. Though 
we accept these explanations, it has been suggested that perhaps manj 
of the reported cases may actually represent tubal pregnancy with com- 
plete abortion,'* an idea not generallj’ accepted. 
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sistant to fecal contamination. Tlie bowels therefore are not tied 
up, ’ ’ but normal movements encouraged and low enemas used. Catheter- 
ization is dispensed with unless bladder atony appears or pyeloeystitis 
is present. 

Analgesics for pain are not conmionly needed. Moist heat in the 
form of witch hazel or saline applications or flaxseed poultices is gen- 
erally better received than drj'^ heat. Short wave therapy brings pain 
relief and subsidence of congestion in nonsuppurative perineal inflam- 
mation. It is regularlj’- used when there is actual or suspected endo- 
metritis. 

On follow-up examination, 141 patients were seen in four weeks, 
and 139 three months post partum. The result was recorded as 
“good” in 125 of the 148 operations done. This means the patient was 
relieved of any symptoms reasonablj'^ aseribable to the old perineal dam- 
age, and had an anatomically restored loiver vaginal tract. She was also 
free of anj’- symptoms reasonably chargeable to the operative procedure 
itself. Fourteen patients complained of dyspareunia. In all eases the 
introitus was too tight and in 6 eases it was of the “dashboard” type. 
A number of patients had vaginal constriction but no marital com- 
plaints, and subsequent physiologic dilation may be assumed. Irre- 
spective of accuracy of anatomic repair, dispareunia is considered a 
highly objectionable complication and largely avoidable. It is likely 
to follow if there is excessive removal of redundant vaginal museulo- 
faseial tissues, if the levators are too broadly “blocked” togethei', or if a 
high “dashboard” perineum is built up at the expense of an adequate 
vaginal oriflee. The surgeon must remember the physiologic assistance 
of involutional change in the post-partum vagina, in estimating the 
degree of operative constriction of the vagina and the introitus. Over- 
zealous reduction of orificial and vaginal capacity is the leading cause of 
subsequent dyspareunia. 

The 9 cj^stocele repairs done immediately post partum were of unusual 
interest because of the difficulties experienced. It was found that pa- 
tients cannot be positioned properly; the flaccid, edematous cervix 
tears easily and bleeds freely with traction; and it is difficult to keep 
the field clear. The dissection itself in tlie highly vascular field is bloodv 
and the tissues friable and not clearly recognizable. Shortening of the 
anterior vaginal wall was noted in one case and the cystocele repair was 
deficient in two others. In the other six, the operating technique was 
less fiattering to the surgeon’s ego than the results as observed some 
months later. These were noted to have been satisfactory. 

SUMMARY 

1. Immediate post-partum repair of old perineal lacerations is a safe 
and feasible gyneplastie procedure. 
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episodes during the past few years of pain in the left lower quadrant 
on walking and working, but this persisted only one day at a time,. The 
genitourinary historj'' contributed the fact that dysuria, lasting one 
week, occurred five years ago, with a probable diagnosis of pyelitis, 
and recurred one month ago. There was no history of gonorrheal in- 
fection. The cardiorespiratoi’y systems were essentially normal. 

The physical examination revealed a well-developed, but pale and 
thin, female in an apprehensive state. Pupils were equal and reacted 
to light and accommodation. Breasts had a slightly pigmented areola, 
but no masses or tenderness, and a healed scar on the right breast. 
Blood pressure was 100/68. The abdomen revealed generalized tender- 
ness, especially in the left lower quadrant. There was a palpable mass 
over the region of the right adnexa Avhieh Avas the size of an egg. Spasm 
and rebound tenderness Avere elicited in both lower quadrants. There 
AAms a healed right rectus incision. The liver, spleen, and kidneys AA'ere 
not palpable. The reflexes A\mre bilaterally hyperactive, and the ex- 
tremities Avere normal. 

Pelvic examination rcAmaled a marital ontlet and no posterior or 
anterior relaxation. No vulAmvaginal or urethral infection Avere noted. 
The cervix Avas soft and presented some snggestion of cjmnosis. The 
uterus Avas someAvhat enlarged and soft, AAuth no irregnlarities to sug- 
gest myoma, but displaced slightly to the right. In the right adnexa 
Avas a mass about the size of an egg and someA\"hat tender. In the left 
adnexa, another mass, about the same size as that on the right, Avas 
present and distinctly tender. There Avas some pain on moving the 
cervix to the right. Because she .did not Avish to go to the hospital for 
further study, she Avas alloAAmd to go home, remaining under constant 
care of a nurse. A Friedman test Avas done the folloAving morning, but 
the rabbit died immediately. Another test repeated the folloAving 
morning killed a second rabbit, and a third done the next morning Avith 
small doses of urine Avas reported as positive. 

Until October 9 the patient remained fairly comfortable AAoth oc- 
casional slight staining. On this day she Avas suddenly seized Avith a 
severe, sharp, agonizing pain in the left loAver quadrant. There Avas no 
associated nausea or vomiting. Abdominal examination reA’ealed the 
presence of a definite mass in the right loAver quadrant. The Amginal 
examination had not changed except that tenderness Avas greater and 
AAms most marked over the palpable abdominal mass. The abdominal 
mass in the left loAver quadrant A\ms the same size. Hospitalization Avas 
immediately adAused. 

Lahoraiory Studies. — Blood specimen on admission revealed a hemo- 
globin content of 12 Gm. bj^ the Sahli standard ; red blood count, 4.51 ; 
Avhite blood count, 7.650, A\nth a differential count of 61 pol.ATnor- 
phonuclears, 26 ljnnphoc3’'tes, 6 monoc.Affes, 5 basophiles, and 2 eosino- 
philes. The urine AA'as ^mlloAAq cloud.Aq and acid AA’ith a specific graA-it.A' 
of 1.006 Avith no albumin or sugar. A centrifuged sediment contained 
1 to 3 AA’hite blood cells per high poAver field and some large epithelial 
cells. 

The preoperative diagno.sis AA'as ectopic pregnancy on the left and 
tAvisted ovarian cj'st on the right. 

Operative Procedure. — Under spinal anesthesia, a midline suprapubic 
incision AA'as made. On opening the peritoneal caA'itA- 50 c.c. of free 
blood AA'as found AA'ith considerable clotted blood. The omentum AA'as 
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Miller and Heimark® liave commented on the discrepancy betiveen 
the figures of various authors on the frequencj’’ and incidence of this com 
dition. It is felt that the literature is incomplete and confusing and 
only by the successive reports will the true incidence be discovered. 
Young and Hawk® reported cases of ovarian pregnancy with an in- 
cidence of O.T per cent of all uterine pregnancies in their series of 148 
eases. Jordan and others' mention Strezoff who found only one sec- 
ondary or supei'ficial case in 350 extrauterine pregnancies, and Zimmer- 
man who had two eases out of 120 ectopic pregnancies, Avith only one 
acceptable as primary intrafollieular pregnancy. In Cosgrove’s ex- 
perience, only one uncertain primary ovarian pregnancy is mentioned, 
but Randall and Wellbroek® report a case and state that the incidence 
at the Mayo Clinic is 2 of 400 ectopic pregnancies. 

Jordan and others' have presented one of the most complete his- 
tologic descriptions of this type of case. Tliey mention the histologic 
development of such an entitj’- and differentiate between primary and 
secondary ovarian pregnancy. They speak of intrafollieular and extra- 
follicular or superficial ovarian pregnancy types. 

Numerous other ease reports by various authors^®-’®' bring 

the total of eases reported in the American and English literature to 
40. If Ave add Wollner’s 48 eases, and the one to be discussed beloAv, 
AA^e thus haA'e a total of 89 cases of this rather rare condition, thus form- 
ing a good nucleus for further study of this most interesting pathologic 
entity. 

CASE REPORT 

This 26-year-old Avhite patient, married for seven years, Avas first seen 
at the office on Sept. 30, 1941, Avith a complaint of staining for the pre- 
Auous three Aveeks. She had begun to menstruate at eleven, and her 
periods ahvays occurred every tAventy-six to tAventy-eight days. She 
Avould floAv for five days Avith moderate dysmenorrhea on the first and 
second days. Her last normal period started on July 28, 1941. 

On Aug. 15, 1941, she experienced an attack of seA'ere abdominal pain. 
The physician Avho examined her felt that she had a “boAvel dis- 
turbance,” and advised the administration of a soapsuds enema. Five 
days later, on August 20, a biwn Amginal discharge appeared AAdiich 
persisted for tAvo AA'eeks. Then .she had an episode of profuse dark red 
bleeding Avhich continued for tAAm days, on September 3 and 4. Tlie 
bleeding and staining then stopped for tAvo Aveeks until September 19, 
Avlien tliey recurred. This staining persisted until the time she presented 
herself for examination. During the previous month, the patient had 
experienced no digestive disturbance except nausea, and the only urinary 
symptom Avas frequency. 

The family history and social history Avere noncontributory. The past 
history revealed the fact that an appendectomy aatis performed eleven 
years before Avithout any postoperatiA'e comjdications. Tavo years ao-o 
the patient had had a right breast tumor removed, AAdiich was diao-. 
noscd as a lipoma. Since the patient Avas desirous of becoming pi-eonaiit 
a hystcrosalpingography Avas performed tAVo years ago and the patient 
Avas informed that .she could not become pregnant. There aa^s no his- 
tory of any serious medical illnesses. The gastrointestinal historv re 
vealed that the appetite Avas good but the boAvels Avere slio-htlv' con- 
stipated. There Avas no history of vomiting or of bloody or tarrv'stools 
.laundice and ])ost prandial discomfort Avere absent. There had been 
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Fig-. 


1. — Cortex of the right ovary, showing site of implantation of the ovum and 

blood clot. X60. 


Fig. 


SUJIMARY 

A case of ovarian pregnancy in a yonng woman of 26 years, with a 
de-scriijtion of tiie patiiologic specimens, is reported in detail, and the 
literature to date is discussed. 
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adherent to the parietal pelvic peritonenm. When this was dissected 
free, the pelvic organs were exposed. The iitcrns was slightly enlaigea 
and not discolored. The left ovary was normal except for a thin-walled 
solitary cyst containing dark-colored fliiid. On inspection the right 
ovary proved to he the seat of pathology. It was approximately 3 by 
3 by 2 inches in size, and at its upper pole there was a ragged tear about 
one inch long, from which there was a constant ooze of blood. This tear 
communicated with a cavity that was tilled with a blood clot. The pos- 
sibility of an ovarian pregnancy was considered and the ovarj^ inspected 
again. It was found to have its normal attachments and relations and 
to be entirely free of its tube. Both tubes were carefully inspected, and 
no sign of any pathologic change could be seen or palpated. The entire 
right ovary was removed and its pedicle was doubly ligated. The cyst 
of the left ovary was resected and the bleeding was controlled with fine 
ligatures. The peritoneal cavity Avas carefully cleaned of blood and clots, 
and the abdominal Avail Avas closed in layers Avithout drainage. 

The patient made an uneventful conA'alescence and Avas discharged on 
the fourteenth postoperative day. 

Discharge Diagnosis. — ^Ruptui-ed right ovarian pregnancy and solitary 
cyst of left ovary. 

The report of Dr. G. Lindh Muller, the hospital pathologist, Avas as 
f olloAvs : 

Pathologic Examination. — (No. P-41-1325.) Specimen consisted of 
the right ovary and a portion of the left ovary. The right ovary Avas an 
irregular mass, T.5 by 7 by 4.5 cm. in size, Avith a ragged tear at one pole. 
The surface of the intact portion Avas reddish in color and slightly nodu- 
lar. In one area a fcAv small translucent cysts Avere seen. The interior 
of the cystlike mass Avas filled Avith large amounts of dark-clotted blood. 
Cut sections of the Avail revealed a rim of recognizable OA'arian tissue 
AAdiich contained hemorrhagic areas and a feAV small cysts filled Avith 
clear fluid. Grossly there Avas no evidence of placental tissue and no 
embryo Avas seen. 

Microscopic Examination. — Sections from the periphery of the mass 
shoAved ovarian stroma Avith a developing follicle and small atresie fol- 
licles. SeA^eral corpora albieantia Avere present.. Adherent to this shell 
of oA'arian tissue AAms a partly degenerated blood clot AAuth some fibrinous 
strands. It contained shadoAV-like degenerated chorionic Aulli. In 
several sections AveU-preserved chorionic villi and small areas of decidual 
cells Avere present. Such a section is illustrated in Fig. 1, AAdiieh shoAvs 
the cortex of the ovary Avith a developing follicle and scA^eral corpora 
albieantia. In the loAver right portion of the section is the partly de- 
generated blood clot separated from the OAmrian tissue by a layer of 
hyaline material. Pig. 2 is a magnification of the blocked area in Fig, 1, 
On the right center edge is a Avell-presei-A'ed chorionic A'illus AA’ithout any 
recognizable vessels but surrounded l^y a thin layer of s.Ameytium and 
AA-ith a collection of .syncytial cells on one side. At the extreme left 
opposite this villus, many decidual cells are seen in the Avail at the site 
of implantation. There Avas no endometrial tissue in the sections ex- 
amined. 

>S]ieeimon from the left ovary consisted of a cyst membrane Avhich 
microscopically rcA’ealed a cy.stie corpus luteum. 

Pathologic Dtagjums . — Ruptured ectopic pregnanev, primarv in the 
right ovary, and corpus luteum cyst of the left ovary. 



UNUSUAL COEXISTENCE OF GEANULOSA CELL, TUMOR AND 
OVARIAN TERATOMA CONTAINING THYROID TISSUE* 

Nelson A. Murray, M.D., Malcolm B. Dockerty, M.D., and 
John deJ. Pemberton, M.D., Rochester, Minn. 

(From the Mayo Clinic) 

I N GENERAL, 80 per cent of ovarian tumors are cystic and 20 per cent 
are solid (Dockerty). Dermoid cysts constitute about 10 per cent of 
the cystic tumors and are usually unilateral. The incidence of thyroid 
tissue found in dermoid cysts of the ovary varies from 1.5 per cent to 
28.5 per cent, as cited lij’’ Wynne and his associates, quoting various 
authors. Probably a midground of about 10 per cent would be more cor- 
rect. They also noted that the first strumal tumor of the ovary (ovarian 
tumor of thyroid tissue) was described by Gottschalk in 1899 under 
the name of “folliculoma malignum ovarii.” According to the same 
authors a tumor of similar structure was recognized as containing thj"- 
roid tissue by Pick in 1902. Strumal tumors are most common among 
women more than forty years of age, may be cystic or solid, and usually 
cause symptoms referable to mechanical influence alone. Witherspoon 
stated that of the 50 recorded cases reviewed by him, in only 11 was the 
tumor composed entirely of thyroid tissue and in only two of these was 
it associated with goiter. Kovacs observed the subsidence of definite 
symptoms of exophthalmic goiter after removal of a strumal tumor of 
the ovary. Trapl suggested that strumal tumors of the ovary may 
function vicariously as thyroid. Masson and ]\Iueller reported 6 cases 
of ovarian tumors of thyroid tissue, in 3 of which they determined the 
iodine content. They found the iodine content in their Cases _1, 3, 
and 4 to be 0.105, 0.031, and 0.011 per cent dry weight, respectively. 
These authors stated that Ordtmann estimated the iodine content of the 
thyroid gland at approximately 0.1 per cent. 

Of the solid ovarian tumors, the granulosa cell type constitutes 10 
per cent. According to Te Linde, these tumors are responsible for about 
1.1 per cent of postmenopausal bleeding. It is important to note that 
bleeding caused bj’' this tumor is periodic and may be clinically indis- 
tinguishable from menstruation (Novak). This adds much weight to the 
thesis that periodic bleeding can occur in the absence of ovulation, for 
the stimulus afforded by the cells of the granulosa cell tumor is not as- 
sociated with o\’ulation. Of other conditions causing postmenopausm 
bleeding, malignant lesions are responsible for about 60 per cent and 
benign lesions for about 40 per cent. The most common cause of post- 
menopausal bleeding is carcinoma of the cervix (37 per cent) with car- 
cinoma of the fundus second (15 per cent). Prolapse with ulceration 
of the cervix accounts for 11 per cent, cervical polyp for 6 per cent, 
and endometrial poljTp for 4 per cent. No other single condition ac- 
counts for more tlian 5 per cent of the remainder, according to the figures 
of Te Linde, in a survey of 179 cases of postmenopausal bleeding. 

•Submitted for publication. Februarj- 10, 1942. 
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Cruickshank, Robert; Bacteriology of Impetigo Contagiosa, Lancet 2: 275, 1941. 

A bacteriologie study of 23 adult cases of impetigo revealed hemolytic streptococci 
of Lanceficld Group A in 15 eases. In most instances the streptococcus was the 
predominant organism. Five of the 15 showed hemolytic streptococci in throat 
cultures. Staphylococcus auretts was found in IS of the 23 skin lesions and was 
[iresent in the 8 cases that failed to yield hemolytic streptococci. The staphylococcus 
was regarded, rightly or wrongly, as a secondary invader. 

The author also points out that in Denmark an epidemic curve for impetigo with 
its peak in late autumn has been described. In England a minimal incidence is 
described in summer followed by a rapid rise in early autumn with the peak in 
November, a slight drop in December, and another rise to a maximum in Januarv. 
This curve parallels but antedates by three to four weeks the incidence curve of 
scarlet fever. 


C.ARL P. Huber. 
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and 90 diastolic, and pulse 84. Eesults of examination of the heart, 
lungs and abdomen were negative. Pelvic examination revealed a tumor 
the size of a grapefruit filling the right side of the pelvis and apparently 
attached to the uterus. The diagnosis was ovarian cyst (right) or a de- 
generating fibroid. 



Pig. 2. — a, Cystic glandular hyperplasia of endometrium with some evidence^ of 
differentiation as shown by coiling of the glands (hematoxylin and ®°sin XaU): "< 
granulosa cell tumor, cylindroid pattern, with transition to spindle-shaped theca ceu®. 
These theca cells contained lipoid as demonstrated by appropriate stains (hematoxylin 
and eosin X125). 



Fig. 3. — a. Dermoid (cystic teratoma) ; note skin, sweat glands, smooth .g 

adipose connective tissue and cartilage (hematoxylin and eosin X30) ; b, nnd 

of thyroid tissue. Most of the vesicles are well filled with colloid (hematoxylin ai 
eosin X55). 

At operation on Nov. 8, 1941, a right ovarian cyst was found in ad- 
dition to several small uterine fibroids. The uterus was slightly en- 
larged. Hysterectomy with bilateral salpingo-oophorectomy was per- 
formed. 

Pathologic Report . — The specimen consisted of uterus, tubes, and 
ovaries. The uterus weighed TO Gm. (normal weight 40 Gm.). The 
left ovary measured 2.5 by 2 by 2 cm. and was solid in consistency. Sur- 
faces made by cutting wei-e homogeneou.sly grayish brown and somewhat 
fibrous. Tlie right ovary measured 11 by 10 by 6 cm., weighed 455 Gm., 
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REPORT OF A CASE 

A 56-year-old obese white woman first entered the Mayo Clinic on 
Ang. 4, *1926, for “an examination of her pelvis.” Past medical his- 
tory had been essentially negative. She had one child ; there had been 
no other pregnancies. For sixteen years the patient had been ex- 
periencing symptoms of the menopause; her last menstrual period had 
occurred early in 1925..'' .Eight years prior to admission she had ex- 
perienced a severe episode pf vaginal bleeding. The bleeding had ceased 
following “clipping” from the uterus of some tissue which, she had 
been assured, was not malignant. ■ 

Examination here on Aug. 4, 1926, disclosed a cervical polyp; the 
uterus was enlarged two times normal size and the enlargement seemed 
to be more on the right side than on the left. The clinical diagnosis was 
cervical poljTi and fibroid of the uterus or an ovarian cyst (the former 
more probable). Immediate operation was not insisted on but the pa- 
tient was advised to have an examination every six months and to re- 
turn for an operation if the mass gave trouble or increased in size. 



. v.. " 


Fig. 1 — Tlic uterus is large for a senile organ. The oUier features are indicated by 

tlie arrows. 


TJie patient returned to the clinic on Nov. 6, 1941. She stated that 
•she liad been well until July 17, 1941, at which time she had sliglit vag- 
inal bleeding. Curettage was performed at that time with removal of 'a 
Iiemgn polyp. There was no further bleeding until Aug. 28, 1941, at 
which time, the ]ratient said, she had experienced a profuse “period ” 
Another curettage was performed and multiple benign pohms were 
found and removed. The physician also told her she had a tumor of 
tiio_ right ovary. Since this last operation, the patient had been suf- 
tering from a brownish watery discharge gradnallv diminishiim in 


-Vl examination on November 6, the patient appeared unusuallv well 
prc.scrvod for her age (looked ten to fifteen years younger). Her weight 
was Ic.y pounds (79 kg.), blood pre.ssure 175 mm. of mercurv svstolie 


BILATERAL BRENNER TUMOR OP THE OVARY 

Augustin R. Peale, M.D., Philadelphia, Pa. 

(From the Department of Pathology, Temple University Hospital and 

School of Medicine) 

A lthough Brenner tumors are comparatively rare, still they are 
L probably not as infrequent as the literature would have us be- 
lieve. Up to 1938 Yarangot^ was able to collect 108 cases from the 
literature. Since that time several additional cases have been recorded; 
1 by Eleizegui,^ 10 by Docherty and MacCarty,^ 2 by Walton,^ 14 by 
Novak and Jones,® 10 by Smith and Pettit,® 9 by Timmerberg,' 1 by 
Lemgruber, MaeClure and de Oliveira,® 1 by Chifay, Albot and Bahnez,“ 
1 by Siegel^® and 1 by Eteheverry and Martinez de Hoz^^ bringing the 
total to 159 (including this case). We feel that this case should be 
presented because of the unusual clinical history, the gross appearance 
of the specimen and because of the fact that we will be able to arrive 
at a true estimate of the incidence of these tumors only if aU cases are 
reported. 

In 1899 Orthman^^ described what we now consider the first case of 
Brenner timior, followed in 1907 by Brenner’s^® three cases to which 
he gave the name “oophoroma follieulare, ” because he believed the 
source to be the follicle. However, since Meyer ’s^^ paper and explana- 
tion of their origin from Walthard‘® inclusions, these tumors have been 
more accurately classified and their histogenesis has been more clearly 
defined. Schiller^® points out that in some instances these tumors may 
arise from Wolffian epoophoron tubules which are included in the ovarian 
hilum and which may form epithelium like that normallj’’ found in the 
urinary tract. However, most investigators favor the Walthard inclusion 
source. 

The Brenner tumor is slow growing and considered a benign lesion. 
It is usually unilateral, although it may be bilateral. Over 50 per cent 
occur beyond the age of fifty jmars. It produces no hormonal dis- 
tui’bances of the endometrium and no characteristic sjonptoms so that 
it is usually found incidentally at operation or autopsy. The size varies 
between a few millimeters to several centimeters, the largest recorded 
being 15 pounds as reported by Neiman.^" The tumor may assume a 
solid or cystic form. The former has much the appearance of a fibroma, 
tlie cut surface, however, presenting a yellondsh tint. Necrosis and 
liemorrhage are rare findings. Two features are necessary for the micro- 
scopic diagnosis, namely the characteristic nests of epithelial cells, which 
resemble squamous cells, although they do not possess intercellular 
bridges or keratin and a fibrous connective tissue stroma surrounding 
the epithelial nests. 

CASE REPORT 

L. jM., a white female, married, age 50 years, was admitted to Temple 
University Hospital on April 1, 1941. Her chief complaints were stin- 
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and was cystic. On section the cyst was seen to be filled with semisolid 
gelatinous, greasy material containing hair. In the wall was a semisolid 
translucent brownish nodule, 2.5 cm. in diameter, which on cut section 
grossly resembled normal thyroid. The uterus was large and contained 
numerous fibromyomas, ranging from 5 mm. to 2 cm. in diameter. The 
endometrium was 5 mm. in thickness and presented numerous polyps. 
Tlie cervix was fibrotie and contained a few small cysts filled with 
gelatinous material. The Fallopian tubes presented chronic inflam- 
matory changes (Fig. 1). 

Microscopic Examination . — Multiple leiomyomas of the uterus, cystic 
hyperplasia of endometrium (Fig. 2, a) with polyps (benign), chronic 
cervicitis, bilateral chronic salpingitis, granulosa cell tumor of the left 
ovary showing transition to theca cell type (Fig. 2, h) (Doekerty), and 
dermoid cyst (benign teratoma) (Fig. 3, a) of the right ovary contain- 
ing thyroid tissue were observed (Fig. 3, h). The latter showed Grade 2 
(on basis of 1 to 4) parenehjunatous hypertrophy (Fig. 4) . 



Fie. 4. — ^The region of “ovarian exoplithalmic goiter.” Note the tall epithelium, papil- 
lary’ infoldings and thin vacuolated colloid (hematoxylin and eosin X165). 

This case, in retrospect, illustrates the importance of suspecting gran- 
ulosa cell tumor when any patient past the menopause presents herself 
because of periodic vaginal bleeding and especially when curettage from 
such a patient reveals endometrial hyperplasia. It also emphasizes the 
difficulty of distinguishing, clinically, uterine fibromyomas from ovarian 
cyst.s. Finally, from a purely pathologic viewpoint,’ the extremely rare 
coexistence of granulosa cell tumor and hyperplastic strumal tumor is 
of unusual interest. Search of the literature revealed only one other 
similar instance (Franld). 
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mucopurulent discharge. The uterus was normal in size, retrocessed 
and fixed a little to the right. A large tender mass was palpated in 
front of the uterus, occupying the whole of the left pelvis. This was 
interpreted as a large tuboovarian abscess. Operation was advised and 
performed on April 4, 1941, with the findings of bilateral ovarian 
fibromas. The right ovarian fibroma had two twists in its pedicle and 
was gangrenous. It had almost amputated its pedicle and w^as in the 
left pelvis anterior to the broad ligament. The left ovarian mass was 
free in the abdomen. A bilateral ovariectomy and partial salpingectomy 
was done and the specimen was sent to the laboratory. 

The pathologic report (31129) stated that the specimen consisted of 
both ovaries and portions of both Fallopian tubes. One tube and ovary 
(right) Avas a large reddish black necrotic mass measuring 12 by 7 cm. 



Fig. 2. — Photomicrograph showing the characteristic nests of epithelial cells in a dense 

fibrous supportive stroma. 


Cut sections revealed a trabeculated, reddish black, hemorrhagic, mod- 
erately firm parenchyma. In the broad ligament there Avas a large vascu- 
lar channel stuffed Avith blood. The opposite ovary measured 12 by o 
by 7 cm. It Avas Avell encapsulated and smooth. The outer surface Aims 
lobulated and the cut surfaces presented a AAdiite, firm, trabeculated 
parenchjnna, shoAving scattered areas of softer yelloAV tissue. The coi- 
responding tube measured 7.5 cm. in length and AAms grossly normal. 

Microscopic sections of the right oAmrian mass rcA’^ealed hemorrhagic 
necrosis, but in some areas the architecture Avas Avell preserved and liere 
Avere seen nests of epithelial cells embedded in a dense fibrous stroma. 
The opposite ovary reA^ealed the typical picture of a Brenner tumor 
shoAA'ing an occasional area of cyst formation and calcification. 

The patient made an uneA^entful recoAmry and Avas discharged on 
April 21, 1941, much improAmd AAuth the diagnosis of rheumatoid 
arthritis, bilateral Brenner tumor, and food allergj’. 

This case cleaily illustrates the apparent silent behaAuor of a Brenner 
tumor. Prior to the patient’s discharge a curettage of the uterus 
AA’as done. The fragments, lioAAmA'ei’, AAmre insufficient for a satisfactory 
histologic diagnosis. They showed only a feAV glands and a dense stroma. 



PEALK : 


BILATERAL BRENNER TUIMOR OF OVARY 


139 


ness and swelling of tlie joints following an attack of “la grippe” in 
December, 1940. 

Systemic inquiry revealed notliing further of significance. Her menses 
ben-an at an early age and were regular until Dec. 10, 1940. Since then 
she has had no periods or bleeding and has had no menopansal symp- 


toms. 

Physical examination revealed a well-developed and well-nourished 
adult female. There was enlargement of the isthmus and of the left 
lobe of the thyroid. Heart and lungs were normal. The_ abdomen lyas 
not tender. The liver and spleen were not palpable, but in the midline 



Fig. 1. — Gross spooimon of the ovarian tumors. Hemorrhagic necrosis of tlie right 
ovarian mass (upper part of photo) is clearly visible. 


and slightly toward the right side there was a firm mass which disap- 
peared as it was followed into the pehds. This apparently represented 
an enlarged fibroid uterus. The extremities revealed swelling, stiffness, 
and limitation of the Imee and anlde joints with some swelling of both 
wrists and of the interphalangeal joints of the right middle and index 
fingers. 

On admission, temperature, pulse, and respirations were normal but 
on the three following days the temperature rose graduallr to 99.8° F 
Basal metabolic rate was -ifiO. 

Pelvic examination on the daj* following admission revealed the vulva 
and vagina to be negative. The cervix was normal except for a profuse 
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All her children were living and well. Both parents were dead of im- 
knoAvn causes. Her husband is at present confined to a mental institu- 
tion. There is no familj’’ history of diabetes, tuberculosis or cancer. 

Physical examination revealed a well-nourished female, with a shght 
tendency to adiposity, who did not appear either acutely or chronically 
ill. She presented essentially negative objective phj'^sical findings except 
for those noted upon bimanual and vaginal examination. These findings 
were practically identical with those noted upon her four previous hos- 
pital admissions, and consisted essentiall}'^ of a slightly' enlarged uterus, 
regular in outline, lying in third degree retroversion, and moved forward 
■with great difficulty. The cervix upon inspection again revealed, for the 
fifth time, the presence of several succulent polyps extruding through 
the external os. Upon her four previous admissions, she had had a 
simple polypectomy and uterine curettage; a wide cervical excision, 
polypectomy, and cauterization upon two occasions; and, upon her last 
previous admission, a high cervical amputation. Pathologic reports up- 
on all the tissues obtained had signified the presence of benign polj^ps, 
although, upon one occasion, the pathologist had expressed a verbal 
opinion of a suspected malignancy. 

The blood pressure was 120/74; urine, negative; Wassermann and 
Kahn tests, negative. Blood sugar was 80, and urea nitrogen 14. 
Vaginal, cervical, and urethral smears were negative for gram-negative 
intracellular diplocoeei. Blood examination showed hemoglobin 12 6m.; 
red blood count, 3,060,000 ; wdiite blood count, 11,000 with polymorpho- 
nuclears 79, eosinophiles 2, and Ijunphocytes 19. 

In view of the patient’s age, constantly recurring polyps with bleed- 
ing, and a suspected malignancy, it was deemed advisable, at this time, 
to advocate a total abdominal hysterectomy. Under spinal anesthesia, 
this was performed on Nov. 28, 1941, ■\rfth the following findings : The 
uterus was slightly enlarged, nonadherent and regular except for the 
presence of a small pedunculated fibroid on its anterior surface. The 
adnexa were grosslj’' normal. There were no visceral or peritoneal im- 
plantations. The ceiwix was hypertrophied, short, and stumpj’', with 
several grapelike polyps extruding through the external os. There 


were no glandular enlargements. 

Pathologic Report. — (Lab. No. 11956 — Dr. A. R. Kantrowitz.) Gi'oss: 
Specimen consisted of a completely resected uterus, together with the 
cervix, measuring 10 by 7 by 5 cm. A pedunculated mass, 1.8 cm. ni 
diameter, was adherent to the anterior wall immediatel.y inferior to the 


right round ligament. Numerous hemorrhagic poBiioid excrescences, 
ranging up to 0.9 cm. in diameter, projected in grapelike clusters through 
the external os. The right and left tubes and ovaries ■were removed to- 
gether with the uteins. The uterus was opened along the posterior wall. 


The projecting mass measured 3 cm. in length and up to 1.7 cm. m 


diameter. It was found to arise from the anterior wall of the cervix. 


LTpon opening into the endometrial cavity, the cavit}^ was found to 
measure 8.5 cm. in length. The endometrium presented a .succulent ap- 
pearance. When the poh'jioid mass was raised, the anterior wall was 
found to present an angiy red, finely granular appeai’ance iritli con- 
siderable mucoid secretion, providing a glistening surface. An area of 
pearly gray thickening was noted on the endometrium at the internal os. 



FISCHER AND KANTROWITZ : SARCOIIA BOTRYOIDES 


141 


SUMMARY 

An unusual ease of bilateral Brenner tumor in a 50-year-old female is 
reported. It was complicated by strangulation of the right ovarian mass 
through torsion of the pedicle. 

We are indebted to Dr. H. A. Duncan, Clinical Professor of Gynecologj', Temple 
University Medical School and Hospital, for permission to report this case along 
with his clinical observations. 
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SARCOMA BOTRYOIDES OP THE CERVIX 

Henry S. Fischer, B.S., M.D., P.A.C.S., and A. R. Kantrowitz, M.D., 

Brooklyn, N. Y. 

(From the Departments of Gynecology and Pathology, Beth Moses Hospital) 

B ecause of the rarity of occurrence of mixed mesodermal tumors 
of the cervix, the following case report is lierewith submitted : 

S. G. (No. 100,348), aged 45 years, white, Russian Jewess, was ad- 
mitted to the Beth Moses Hospital on Nov. 23, 1941. This was her fifth 
admission in a period of thirteen months, at about three- to four-month 
intervals, and always with the same complaint of irregular vaginal 
bleeding. 

Her menstrual cycle which began at tlie age of 12, at twenty-eight-day 
intervals and lasting for six days, had always been of a normal rhythm 
up to the time of her first admis.sion to the hospital on Oct. 14, 1940. 
At this time, she had complained of a menometrorrhagia of four months’ 
duration. 

Except for the usual diseases of childhood, there -was no historv of 
any previous illness. There were no previous operations except for those 
performed upon her four previous hospital admissions noted above. 

She had been married 28 years, and ^vas a gravida, viii and para vii 
had had one induced abortion and no history of anyobstetric difficulties’ 
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myometrium. The cervical polyps consisted of granulation tissue with 
mononuclear and polynuclear cells. Nests of spindle and round cells 
were noted Avithin the cervical stroma. In areas the nests presented the 
appearance of embryonal mesenchyme, with its stellate cells and loose 
intercellular substance. Considerable atypism and numerous mitoses 
Avere noted. In other areas considerable anaplasia aa^s noted. Striated 
muscle fibers Avere also present. 

Diagnosis . — Sarcoma botryoides of the cervix; localized adenomyosis 
uteri; corpus luteum (right OAmry) ; early premenstrual endometrium. 

Her postoperative course AA-^as uneventful except for the development, 
upon the sixth postoperative day, of a frequency, urgency, and incon- 
tinence of urination. Cystoscopy and biopsy of a small necrotic area 
in the base of the bladder failed to reveal the presence of any malignant 
tissue or the presence of a AmsieoA'aginal fistula. Methylene blue instilled 
into the bladder did not appear in the Amgina. 

Slie was discharged in good condition on Dec. 28 , 1941 , and AA^as 
referred to the Brookl.Am Cancer Institute Avhere she is noAv receiA'ing 
irradiation. 

SUiAIiAIARY AND DISCUSSION 

First reported in 1854 , 94 ca.ses of sarcoma botryoides of the uterus 
haAm been recorded in the literature. Of these, 36 haA^e been confined 
to the cervix. Of a highly malignant nature, the aA’^erage duration 
of life is one year after discoAmry despite all forms of treatment. Among 
the histologic elements noted are many AAdiich are foreign to the uterus, 
such as cartilage, striated muscle, myxomatous tissue, and sarcomatous 
stroma. It AAms primarily our intent, in submitting this report, to record 
another case of this rare and highly malignant form of uterine tumor. 
Our OAAm case is especially characterized by its occun’ence at an adult 
age, the presence of constantly recurring cervical pol.A’’ps ‘"’'ith irregular 
Amginal bleeding, and, in the microscopic picture, the presence of striated 
muscle. For a complete reAueAV of this subject, one need only to refer 
to the recent and comprehensiAm report by Glass and Goldsmith.^ 
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The anorectal type of case u.‘;ually has a stricture though some ca.“es do not. 
Abscesses, fistulas, and sinuses may be present around the anus. Peritonitis, Ihcr 
abscess, renal involvement, and systemic manifestations of all kinds may be asso- 
ciated with this disease. The author’s ^perience lias been that tlie operatiA-e treat- 
ment of this condition must be undertaken in 2 stages. In the first step, a colostonn 
is done and all abscesses about the anus are drained. This is followed in three Avceks 
by a mucosal stripping operation. The autlior feels that this same procedure could 
be used for cases of multiple fistulas. 


AA’illiam Berman. 
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This resulted in a somewhat narrowed endometrial canal. Cross section 
through the cervix, through the middle of the anterior wall, revealed 
a pinkish red succulent mass, 1.2 cm. in diameter, deep within the cervical 
myometrium. 

The right and left tubes measured 9 cm. in length, respectively. Their 
fimbriated ends were patent. The ovaries were of normal size and shape. 
The right contained an hemorrhagic lateral portion comprising one-third 



Fig. 1. — Sarcoma tissue in the cervix (low power). 



Fig. 2. — Striated muscle fibers in the cervical stroma (high power). 


of the. ovary. Cross section revealed a small, clot-filled cyst bordered 
by a golden yellow undulating membrane. The left ovary contained a 
similar cystic area in its mesial tliird. This was filled with clear serous 
fiuid. 

Microscopic: (Figs. 1 and 2.) The endometrium was in a very early 
secretory phase. Downgrovdhs of the endometrium were noted in the 
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never had a prolonged cough, hemoptysis, night sweats, or loss of weight. 
Roentgen ray examination of the chest was negative. She had had a 
supravaginal hysterectomy and bilateral salpingo-oophorectomy for leio- 
myomas of the uterus eighteen months before examination. At that time 
the vulva was examined and considered normal. At no time was there 
leucoplakia or pruritus vulvae. Both from history and physical exam- 
ination there was no suggestion of tuberculosis in the patient’s husband. 
Physical examination of the patient Avas negative except for a well-healed 
loAver abdominal midline scar and an ulcerated area on the ATilva. This 
involved the major and minor labia and the mucosa adjacent to the AUilva. 
A presumptive diagnosis of carcinoma of the vulva Avas made. 

A biopsy of the ulcerated area did not shoAv malignant tissue. There 
Avas instead caseous necrosis AAuth tjqiical tuberculous inflammation 
and many giant cells. A second and third biopsy revealed identical 
microscopic structure (Pig. 1). A complete vulvectomy, including the 
clitoris and the terminal half inch of the urethra, Avas performed. The 
cut end of the urethra Avas approximated to the cut edges of the mucous 
membrane by interrupted silk sutures. No neoplastic tissues Avere 
found on examination of the entire specimen. Convalescence Avas un- 
eventful, and the patient left the hospital on the thirteenth postoperatwe 
day. Tavo months later a silk suture Avas removed from granulation 
tissue around the urethra. Tavo months after this, persistent granulation 
tissue Avas treated by electrodesieeation. The patient is noAv free from 
discomfort tAvo and one-half years after operation. Intercoui’se is pos- 
sible Avithout pain. On examination there is no ulceration and the 
tissues are Avell healed. There has been no inguinal adenopathy at anj’’ 
time. 


Marques, Maria: Malignant Lesions of the Breast, Arq. de pat. (Lisbon) 13: 9(, 

1941. 

In the period between 1912 and 1941, 4,532 mammary lesions were seen at the 
Portuguese Institute of Oncology; 1,862 were benign and 2,661 malignant. The 
greatest incidence of pathology was in the 40 to 50 age group. Most patients a 
initial symptoms at any time within 5 or 6 years, a scattered few having their 
first sjTnptoms as much as 30 years before reporting for treatment. In 436 cases a 
swelling or tumor was the first thing noticed by the patient. Stinging sensations, 
enlargement of the breast were the next most common symptoms. 

Trauma was a factor in 100 cases. Diagnosis of a lesion was made in 3 cases 
fifteen days after simple trauma, in 16 cases from 1 to 8 months after nonsurgical 
trauma and the remainder were well distributed from one to forty years subsequent 
to various surgical procedures. Applying strict criteria of relation of trauma to 
tumor, the author concludes that this relation could not be proved in the majontj 
of cases of the group under study, although in some cases carcinomatous changes 
appear to have occurred in postoperative cicatricial tissue or in an organized 
hematoma. Tlie right breast was involved in 302, the left in 313, both in 10 cases of 
the group. The upper external quadrant was the most common location, seconded 
in incidence by total involvement. The author presents an excellent and extensi'C 
statistical studj' of treatment, histology, and family histories of carcinoma. 

B. J. AVeissiiaX- 



TUBERCULOSIS OF THE VULVA 

WooLFOLK Barrow, M.D., and E. S. Maxwell, M.D., 
Lexington, Ky. 

(From the Lexington Clinic) 

T uberculosis of the vulva is uncommon enough to be considered 
a medical curiosity. In the foreign literature it has been reported 
at infrequent intervals but in certain of these instances doubt arises 
as to whether the patient had lymphogi'anuloma inguinale or tuberculosis 
of the vulva. In the American literature reports of patients with tuber- 
culosis of the vulva are exceedingly rare (last report 1935). The signs, 
sjmiptoms, and gross appearance of tuberculosis of the vulva may be 
almost identical to those of carcinoma of the vulva and herein lies its 
chief importance for the two are easily confused. Such confusion is 



Fig. 1. 


unfortunate since simple vulvectomy is usually sufficient to cure the 
patient with tuberculosis of the vulva, but when carcinoma is present, 
a groin dissection of the Basset type is indicated. The addition of groin 
dissection to vulvectomy greatly increases the morbidity and mortality 
and would be an unfortunate mistake should the patient have tubercu- 
losis rather than cancer of the vulva. A short ease report of a jiatient 
with tuberculosis of the vulva is here appended: 

C. R., aged 44 years, white, mai-ried, nulliparous, complained of intense 
pain and burning in the vulva of eight months’ duration. This was asso- 
ciated with an ulceration of the labia which had increased in size pro- 
gressively. Discomfort Avas aggravated by micturition. The patient had - 
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Basically, its main working part is a reciprocating, tapered A'^alve 
which slides gently to and fro past openings through which oxygen 
(or other gas) flows to and from the lungs. This valve is moved by a 
gas motor operated by the same source of compressed gas or gas mixture 



Fiff. 1. 

that flows to the patient. The rate of pulsation and the volume of each 
respiration are controlled independently. The operator need 
concerned about pre.ssure — this adjusts itself automatically to t le 
volume of inflow, which is adjusted in each instance to the capacIt^ o 



AN APPARATUS FOR RESUSCITATION OP NEWBORN 

INFANTS 

Leonard H. Biskind, M.D., and Eduard Eichner, M.D. 
Cleveland, Ohio 

(From the Departments of Obstetrics and Gynecology, Mount Sinai Hospital) 

A uthorities^’ ^ are now agreed that the treatment of asphyxia 
. neonatorum should consist of proper posture, body warmth, re- 
moval of any substance obstructing the upper respiratoiy passages, and 
finally the administration of 100 per cent oxygen by a simple, effective 
and comparativelj’- foolproof mechanism. 

Posture and warmth can be managed so readily in all hospital de- 
liverj’- rooms that nothing additional need be added in that regard. 

Aspiration and resuscitation methods have been varied and manifold. 
It is not in the province of this paper to review these methods other 
than to say that with the replacement of manual methods by mechanical 
devises, simplification has been sought in order to obviate mechanical 
failure, and to improve efficiency. The one phase of the subject with 
which this paper deals is the presentation of a simple mechanical de- 
vice for the purpose of administering 100 per cent oxygen to a newborn 
infant after first having thoroughly cleansed the air passages of ob- 
structive material by means of an aspirator attached to the device. 

It is true that asphyxia neonatorum is best treated by preventing it.® 
With prophylaxis in its present .state, and with analgesia in widespread 
use, any consecutive series of births will indicate that approximately 
15 per cent of the newborn infants show some degree of asphyxia rang- 
ing from a mild pallor to cyanosis. 

The primary requisite of the ideal resuscitator is that it should be 
able to simulate natural respiration in volume and in rhythm. The 
flow should begin and end gently as it does in normal breathing. The 
device should be adaptable for use on a human being of any age, size, 
or physical condition. It should be automatic and thus, once ad- 
justed, not susceptible to the whims of the operator. The controls 
should be few, simple, and easily learned. The resuscitator should be 
safe, efficient and reliable and should be widely adaptable for use with 
any gas or gas mixture neeessaiy for resuscitation. 

The authors were appointed a committee by the departments of ob- 
stetrics and gjmecology at Mount Sinai Hospital in 1939 for the purpose 
of investigating and recommending a resuscitator for use in the delivery 
suite. Four resuscitators were investigated and subsequently obtained 
for trial use for from thirty to ninety days. The relative merits of 
these machines need not be discussed here. Our investigation, together 
vdth the unanimous opinion of the staff indicated that the Dam re- 
suscitator was best fitted for our requirements. It is now close to 
two years during which time this resuscitator has been in’ 'constant use. 
In view of the fact that this machine has never been described it is 
being presented herewith and shown in Fig. 1. 

1-17 
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moved alongside the mothet’. A sterile glass tube and rubber catheter 
is available for attachment to the aspirator tubing (//). The obstetrician 
is then handed the catheter already attached to the tubing by a nurse 
who, at the same time, sets the aspirator in motion. The obstetrician 
then can aspirate the nose, mouth, and pharynx before completing de- 
livery of the infant. This aspirator has also been used successfully on 
several mothers, with the recovery of aspirated vomitus from the upper 
respiratory tract, and with the aAmidance of severe complications. 

As will be noted in Fig. 1, the resuseitator is attached to a mobile steel 
cart (7) which rolls noiselessly. This cart holds a large oxygen cylinder 
and occupies a floor space of 20 b}'- 30 inches. It has a drawer space 
{J) for face masks, intubator, and other accessories (adult mask [K]). 

As previously mentioned, the increasing use of analgesia and anes- 
thesia in parturient mothers has made fetal asphyxia a more common 
occurrence. Various measures have been emplo 3 ''ed to initiate respira- 
tion in the newborn infant, both manual and mechanical, but none have 
been so simple, rapid and effective as the gentle pulsating flow of this 
resuseitator. A particular advantage of this respirator is its ability 
to expend the atelectatic lung of the newborn infant. Machines in 
which the pressure only is controlled are often incapable to initial filling ^ 
of the lungs because this requires greater pressure (owing to the adhesion 
of the lung surfaces) than subsequent inflations. In this resuseitator the 
volume is adjusted to the needs of tlie infant and this, once adjusted, 
can never exceed the capacity of the lungs. At the same time the ma- 
chine, when this is necessary, automatically permits enough pressure to 
be built up to overcome the adhesion of tlie lung tissues. Thus, once the 
rate is set, the operator need only adjust the machine for proper ex- 
pansion of the lung. Spontaneous respiration in the infant usually 
occurs within a few minutes, often in a few seconds. 

This resuseitator is so simple in its operation that the entire ob- 
stetric and nursing staff have been trained in its use in a very short 
time. The onlj’’ essential knowledge needed to operate the apparatus is 
a practical understanding of the mechanism of respiration. We feel 
that any individual who understands the fundamentals of respiration 
and who has learned how to adjust the two control knobs on the machine 
can give artificial respiration to the newborn infant with complete 
safety. 

SUJIMAEY 

1. The Dann resuseitator is a safe, efficient, positive pressure 
respirator. 

2. It is simple and virtually foolproof in design, having only two 
controls. 

3. The rate and volume of respiration are independently adjusted 
to the physiologic needs of the infant. 

4. Once adjusted the machine is entirel 3 '- automatic. Its_ rlijflhmic, 
gentle insufflations simulate natural respiration. Exhalation occurs 
spontaneousljL 

5. The attached aspirator maj* be used before full delivery of the in- 
fant and should alwaj's be used before starting resuscitation. In use, 
it maj’- be readilj' alternated with the resuseitator. 

6. The simplicity of this machine makes it easily' operated b.v almost 
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the lungs. Exhalation is completely spontaneous ; the lungs empty them- 
selves as they do in normal breathing, by the elasticity of the thoracic 
cage and of the lungs themselves. 

Oxygen is supplied to the resuscitator from a cylinder through a 
pressure reducing valve {A), set to the proper pressure at which the 
machine is designed to operate. A very small portion of the gas passes 
to the air motor {B). The rate control valve (C) controls the flow of 
this portion of the gas and thus increases or decreases the rhythm of the 
motor. By means of this valve, the rate is first adjusted to the needs 
of the patient (from 20 to 25 per minute for infants) . Then applying 
the face mask (D) to the infant, the volume control valve (E) is slowly 
opened until proper chest expansion takes place. No further adjustment 
is necessary. This valve permits oxygen to flow from the pressure- 
reducing device on the cylinder past a tapered reciprocating piston, 
through an expansion chamber to the patient. At the end of each in- 
flow, the piston automatically cuts off the flow of oxygen and opens a 
port in the machine to the outside air which permits free exhalation, 
without suction of any kind. The piston then eloses this port and gently 
opens another, through which oxygen again flows to the infant. 

The simple mechanism of this resuscitator has been so designed that 
^ even in newborn infants no delicate manometer has been found neces- 
sary to indicate the actual pressure of the oxygen mixture in the lungs. 
So long as the volume control valve is opened slowly and precisely to 
the point at which chest expansion occurs (a point easily observed), 
there is no danger of reaching excessive pressure in the lungs, even in 
premature infants. The controls on the resuscitator permit the flow to 
be adjusted exactly tg^the physiologic needs of the infant. Except for 
the indicators on the oxygen cylinder, gauges have purposely been 
omitted from this machine. Our experience with other resuscitators 
left us Avith the impression that such gauges provided a false sense of 
security — because the operator tends to watch the gauge or meter and 
not the infant. In addition, gauges and flow meters do not account for 
small leaks which may occur about the face mask. With this resuscitator, 
the operator gives undivided attention to the patient, adjusting the 
controls to the response of the subject. 

Some members of the staff felt that a manometer Avould be a helpful 
addition to the resuscitator. As a result, a sensitive Avater manometer 
(E) AA^as designed and attached to this machine. It indicates pressures 
up to 22 cm. of Avater (16 mm. of mercury) and does not permit the 
pressure to exceed this level. Through a small valve the manometer 
may be used or excluded as the operator desires. It is important to 
remember that it may be necessary for the initial pressure to exceed 22 
cm. of Avater to inflate an atelectatic lung. Once the alveoli are opened 
insufflation of the same amount of air Avill usually give pressures beloAA’ 
15 cm. 


Attached to the resuscitator is a special aspirator ((?). This also 
operates from the gas cylinder and provides rapid, rhA^tlimie suction 
Avluch may be varied by the operator from one to 160 cm. of AA^ater for 
preliminary removal of mucous or other material that may block the 
air passages and prevent ingress of the resuscitating gas. ' Too-ether Avith 
a suitable collecting bottle, this aspirator is admirably adapted for use 
in the delivery room, in that it can be used as soon as the babv's heifl 
is delivered. When so used, the entire resuscitator, Avhieh is mobile, is 
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making it more easily possible to unify one’s data for purposes of com- 
parisbn, when this is justified. 

The basis of the method is that every normal cyele is considered to 
have a duration of 100 per cent, and any given day thereof represents 
a specific percentile of the whole. This is exemplified at the top of 
Fig. 1. 

To use this nomogram, two facts and three procedures are required. 
One must know first, the number of days in a given menstrual cycle 
and, second, the number of days before the onset of the next menstrual 
period that a given event, or procedure, in the menstrual history occurs. 
With these facts, one looks (a) at the bottom legend for the specific day 
before the onset of menstruation; (b), at the left, for the number of 
days which that cycle lasted, and (e) one follows the abscissa, from the 
left, to the point of intersection with the curved line for the desired day, 
and from the corresponding vertical ordinate, at the top, the percentage 
value of the cyele is obtained. 

Two examples of the use of this procedure are as follows; (A) An 
observation made on the sixteenth day before the onset of menstruation 
(read at bottom) of a thirty-two-day cycle (read at left), is at the 50 
per cent point (read at top) of the cjmle, directly above the indicated 
point of intersection of the three lines. (B) The sixteenth day before 
menstruation (read at bottom), of a cycle twenty -two days in length 
(read at left) is at the 27 to 28 per cent point (read at top) of the men- 
strual cycle. Similarly one may read the position of any other day, or 
fraction thereof, if one chooses to read that closely. 

By use of a similar type of nomogram, one might equally well compare 
data from periods of gestation of differing lengths within a given 
species, and possibly between several species. 


Loeser, Alfred A.: Maminary Carcinoma, Response to Implantation of Male 

Hormone and Progesterone, Lancet 2: 698, 1941. 

On the assumption that excess of estrogenic substance is a factor in producing 
cancer of the breast, an attempt was made to counteract this etfect by implanting 
male hormone. 

In mice of a strain showing a very high incidence of breast cancer, testosterone 
propionate was implanted subcutaneously in 10 every three to five weeks while I- 
acted as controls. Implantation was not begun until the mice had had three litters. 
In the treated group 4 and in the control group 9 died of cancer. 

In 6 women with a family history of breast cancer who had had their brea.sts 
amputated for carcinoma, testosterone propionate or progesterone or both nere 
repeatedly implanted and in 2 progesteral was also given by mouth. In 3, recur 
rences were present at the time of implantation, and though 2 of these improved 
temporarily in general health, the progress of the cancer was not checked. In 3 no 
recurrences or metastases were present at the time of implantation, and none has 
appeared in the subsequent five years. 

It is suggested that male hormone .should be implanted in the operation site when 
the breast is removed for carcinoma, and implantation should be repeated when signs 
of masculinization disappear. 


C.VKL P. Huber. 
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Wp arp indebted to Mr. Morris Dann (735 Thornliill Drive, Cleveland, O.) de- 
signer and manufacturer of this resuscitator for his technical cooperation, and 
M. S. Biskind of New York City for his editorial assistance in the preparation 

of this manuscript. 
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METHOD FOR CORRELATING DATA FROM MENSTRUAL 
CYCLES OF DIFFERENT LENGTHS 

A Simple Nomographic Procedure 
Samuel R. M. Reynolds, Ph.D., Baltimore, Md. 

(From the Department of Embryology, Carnegie Institution of Washington) 

I N CLINICAL aud laboratory investigations of the menstrual cycle, 
one is confronted with the problem of bringing together data from 
cycles, which though normal in every respect, differ greatly from each 
other in length. Thus, an observation made on the fifth day of a cycle 
of twenty-four days in total length may not be compared, on the basis of 

PeRCENT OF MENSTRUAL CYCLE 
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OATS BEFORE ONSET OF MENSTRUATION 

Fig. 1. — Nomogram for determining the percentile value of any day of a menstrual 
cycle, counting hack from the onset of the next menstrual period. To be used for 
cycles twenty to forty days in duration. See text for description and use of this 
device. 


any Imown sequence of physiologic events, with observations made on 
the fifth day of a cycle thirty-four days in length. One is tempted to 
arbitrarily disregard cycles outside a given range of duration, or to try 
to discuss a group of miscellaneous data on the basis of a figurative 
twenty-eight-day cycle. The simple de\dce proposed in this note is no 
less empirical than the foregoing methods, but it possesses the merit of 
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The liemicelluloses of Plantago ovata and karaya gum both have the 
capacity of absorbing several times their volume of moisture and are 
valuable demulcents/ Karaya gum may be omitted in allergic indi- 
viduals, the proportion of more extensive Plantago ovata being doubled. 

The powder is applied by means of anj^ powder blower, preferably 
with the patient in the knee-chest position, after the vagina has been 
dried with cotton pledgets. The patient is instructed to take a saline 
douche under pressure sufficient to distend the vagina just before her 
return to the office at the end of twenty-four to seventy-two hours. 
Such a douche will easily remove all the material. In the case of the 
inept Avoman Avho either cannot or will not take a douche properlj', it 



Fig. 1. — ^X-ray of pelvis of nullipara forty-eight hours after insufflation with 
“Tamplast,” containing 20 per cent barium suifate. 

is Avell for the physician to assure himself that the material Avill be 
remoAmd. A patient may also neglect to take her final douche aitei 
dismissal if she feels that she is alreadj’’ cured. 

If douching is omitted, the vagina Avill be found to contain a soft, 
plastic mass Avhich adheres gently to, but may be easily removed fi’O^* 
the surfaces of the eavity. If car-efully removed en masse, it aauU be 
found to present the shape of the partially distended A^agina, shoAVing 
many of the rugae, ete. The pH of the surface of this cast Avill usuall.A' 
average 4.5, CA^en though the Amginal pH at the beginning of treatment 
Avere considerably higher. The Amginal Avails and portio Avill be found 
to be almost dry and of healthy appearance. There is Aortually no 
odor to the mass removed as late as seA’enty-tAvo liours even in cases 
of trichomonas Amginitis. 



AN IMPROVED VEHICLE FOR MEDICATION OF THE VAGINA 
George A. Williams, M.D., Atlanta, Ga. 

(From the Department of Obstetrics and Gynecology, Emory University 

School of Medicine) 

O RDINARILY the effieaej^ of a therapeutic agent is roughly propor- 
tional to the efficiency Avith which it is applied. For skin diseases 
the dermatologist has a Avide range of lotions, ointments, poAvders, Avet 
compresses, etc., AAffiieh keep the active agent in contact Avith the lesion 
for long periods of time. HoAvever, for treating affections of the vagina, 
lined Avith stratified squamous epithelium someAvhat resembling skin, 
Ave have heretofore been limited to the use of douches, injections, tablets, 
and suppositories Avhieh are quite transient in their contact AAUth the 
vaginal lesion. Tampons are used to treat the cervix, but their effect on 
the vaginal mucosa is one of prompt irritation, and they soon become 
malodorous. In recent years, insufflation of poAvders into the vagina has 
achieved considerable popularity, and this report deals Avith an attempt 
to improve such methods. 

It seems logical to assume that a satisfactory vehicle for applying 
medication to the vagina should fulfill at least the folloAving require- 
ments : 

1. It should be harmless to the patient. 

2. It should be demulcent and antipruritic. 

3. It should not soil or damage clothing. 

4. It should be inexpensive. 

5. It should be easy to apply. 

6. The patient, herself, should be able to remove it. 

7. It should remain in situ witliout the aid of tampons, pads, or cups. 

8. It should gently maintain separation of the walls and folds of the cavity. 

9. It should remain in contact with all surfaces for a prolonged period of time. 

10. It should absorb secretions and discharges, 

11. It should adsorb all odors. 

12. It should provide a pH which is optimum and should maintain this pH for 
a prolonged period of time. 

13. It should provide a medium for the growth of the normal vaginal flora. 


Such a vehicle, for AAffiich the descriptive term “Tamplast”* is sug- 
gested, has given satisfaction in my office practice for more than three 
years. It is composed of lactose, citric acid, finely divided kaolin, finely 
poAvdered hemieellulose of PUmtago ovata and the exudatNe gum of 
A-iwgeissxis latifoUa. The finished product is a finely divided, whitish 
gray-colored poAvder of almost fluffy consistency Avith little or no dis- 
tinguishable odor. This poAvder, Avhen mixed with sufficient Avater to 
make a tenacious gum, has a pH of 4.0 to 4.5 due to its citric acid con- 
tent. The lactose serves as a medium for groAvth of normal Amo-inal 
flora. Finely divided kaolin is one of our best adsorbents for odors. 

‘Prepared by Marshall and Bell, Atlanta, Ga. 
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CONTRIBUTIONS OF STUDIES ON PRIMATE ANIMALS 

t 

TO GYNECOLOGIC THOUGHT"' 

Carl G. Hartman, Ph.D., Urbana, III. 

(From the University of Illinois) 

I T MAY be presumptuous in me to attempt to diagnose gjmecologic 
thought as of 1942 on the items I am going to discuss. I have found 
it profitable, however, to try to keep abreast the theoretical aspects of 
gynecology, partly through the literature but above all through my 
friends in the profession. It is certainly true that today clinician and 
laboratory experimenter are in close touch with each other. This is 
mutually beneficial, as has long been sho\vn. The science of endocri- 
nology owes its beginnings to the clinician, and clinical data continue 
to point to significant problems which animal experimentation aims to 
elucidate and thus to guide medical practice. It is my purpose to call 
attention to some contributions which apes and monkeys, particularly 
the rhesus monkey, have made to gynecology. 

I realize further that, in a sense, I am bringing coal to Newcastle, 
speaking on this subject, since so many contributions to our topics 
have come from your laboratories. I need mention only Daron, Markee, 
Rossman, and others who worked with that master of the subject 
Bartelmez, Avho enjoyed the cooperation of clinicians like Culbertson 
and Brewer ; Ivy, Rudolph and Danforth for their brilliant work on 
parturition, Kliiver on behavior ; Davis on vaginal reactions to hormones. 

If one plots by year of publication, the literature list in Zuckermann’s 
interesting little volume Functional Affinities of Man, Monkeys and 
Apes ( 1933 ) , he will be struck by the sudden upswing of the curve with 
the turn of the century, particularly in the last decade of the period 
covered. It appears, too, from Ruch’s Bibliographia Primatologia that 
more papers have been published on primates in the last two decades 
than in all previous history. 

The modern studies have continued the basic morphologic studies of 
the nineteenth century, neurology being the chief growing point in this 
field, though it must be added that, in the modern spirit, functional 
aspects have received prime emphasis. The physical anthropologist 
has gathered his data from detailed study of primate skeletons of all 
orders (A. Schultz) and from dissection of cadavers, in order to de- 
termine more definitely primate relationships. Studies in behavior 
(Yale Laboratories) served to lift the apes and monke.ys above the run 
of lower mammals, while studies in sex behavior and other forms [social 
behavior, both under laboratory conditions (Ball, Yerkes) and in the 
field (Carpenter)] have added considerably to our knowledge of our 
nearest of kin in the animal world. Reproductive processes, particu- 
larly m enstruation, embryonic development (Heuser and Streeter) and 

•Presented at a meeting of the Chicago Gynecological Society, January' 30, 3042. 

156 



WILLIATilS; VEHICLE FOR MEDICATION OF VAGINA 


155 


The vehicle will remain in situ for as long as twenty-four to seventy- 
two hours without the aid of tampons, pads, etc., often even in women 
with markedly relaxed perineal support (Fig. 1). The material acts 
as a demulcent and antipruritic, giving almost instantaneous relief, 
extending over the entire period of its use. The powder can advan- 
tageously be blown over the urethra and vulva, the patient being in- 
structed not to void for several hours. Discharges are entirely absorbed 
by the medium, giving the patient immediate and lasting relief from this 
annoyance. The fastidious woman is also grateful for the prompt dis- 
appearance of all odor due to its adsorption in the mass. ^ 

Various therapeutic agents such as diodoquin, silver picrate, quinine, 
vioform, and other protozoacides may be added to the vehicle by sub- 
stituting one of these for portions of the lactose up to 10 per cent. Di- 
odoquin, 5 per cent, and vioform, 5 per cent, have given satisfaction in 
the treatment of trichomonas vaginitis. 

Absorption of the discharge enables one to use silver picrate and even 
gentian violet intravaginally without the objectionable soiling of the 
patient’s clothing and bed linens. 

I have had limited experience with the use of this medium in monilia 
vaginitis, but in such cases the citric acid should be replaced by an 
alkali, such as aluminum hydroxide, to elevate the pH to about 7.5 or 
8.0, and the lactose should be omitted. The formula described by 
Minnich^ (sodium perborate, sodium lauryl sulfonate, thymol and 
aromatics) in proportions up to 6 per cent has given excellent results. 
It has been used without harm in the last months of pregnancy, giving 
complete relief from symptoms even when clinical cure was not ob- 
tained. 

No ill effects have been observed from the use of this medium, either 
acid or alkaline, in a large number of cases. It probably should not 
be used in the presence of acute cervicitis of any kind, but it has been 
used to cheek the irritation of the vagina from chronic cervicitis and oc- 
casionally after separation of the slough of the cauterized cervix. In 
the experimental stage, one patient was insufflated with diodoquin in 
the acid medium once weeldy for three Aveeeks. No douches were used, 
the cast being removed instrumentally at the end of each seven-day 
period. The surfaces of these casts all presented a pH of 4.0 to 4.5 when 
removed, and there was no distinguishable odor. A vaginal smear taken 
when the last cast was removed at the beginning of the subsequent men- 
strual period Avas perfectly normal. 

It is my impression that Avith the use of this vehicle the dosage of a 
therapeutic agent can be reduced and at tlie same time the number of 
treatments decreased, Avhich together Avith longer intervals betAveen treat- 
ments is of considerable economic importance. In the ease of medic- 
aments such as the estrogens, the poAA^dered estrogenic substance may 
be insufflated into the distended vagina in the linee-chest position and 
the vehicle then bloAAUi into the cavity. This results in a plastic east 
coated Avith estrogenic substance AAfflich remains in contact Avith all 
surfaces of the vagina for a prolonged period of time, greatly enhancing- 
the local effect on the epithelium, hastening the appearance of the 
typical estrogenic reaction, and substantially reducing the cost of treat- 


1. Bastcdo, AV. A.: Eev. of Ga.«troenterol. 2: 270, 103d. 

2. Alinnich, F. R.: J. M. A. Georgia 30: 3S6, 1041. 
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words, is delayed in the longer cycles, accurate records of the menstrual 
behavior of the patient become all the more necessary. 

I think you will agree, therefore, that the former conception of reg- 
ularity in menstrual schedule is a relative and not an absolute concept. 

THE PRUIATE UTERUS 

Fortunately, the menstruating organ, the uterus, is similar in struc- 
ture in the higher monkeys, apes, and man, and this generalization ap- 
plies to all of the details so far studied. It is possible to cheek many 
items and make direct comparison between the human tissues and those 
of monkeys. But the latter still offer tlie advantage of availability for 
biopsy and autopsy at the experimenter’s will. There is the added ad- 
vantage in the use of the monkey that it is possible to make vascular 
injections in a manner that can never be done in the human being and 
thus to learn vascular patterns in important structures. 

One outcome of the monkey studies now in progress as a cooperative 
effort of Corner, Bartelmez, and myself will be the determination of ex- 
act time relations in the transformation of the endometrium after ovula- 
tion. Is the response variable or is the endometrium at twelve days 
after ovulation the same in all eases? We may state that a score of speci- 
mens of this period where the exact day of ovulation is known show 
great similarity in their histologic picture. 

HORMONAL CONTROL OP MENSTRUATION 

In response to ovarian hormones, the uteri of monkey, ape, and man 
are likewise similar. The monkey has, for that reason, proved invaluaD 
in the search for the cause of menstruation. This problem is far from 
solution, although some of us have from time to time, in misplaced en- 
thusiasm, felt that we were pretty close to the goal. 

The gonadal hormones Avere first exploited, then extragonadal factors 
Avere invoked : anterior pituitaiy, posterior pituitary, the adrenal cortex, 
the adrenal medulla. 

Beginning Avith E. Allen’s classical experiments on the production 
of uterine bleeding in castrates that had received estrin, the search was 
on. We noAV knoAV that the normal “Hitschmann and Adler’’ pictiue 
of the uterine cycle may be reproduced by estrogens accompanied, as m 
the normal cycle, by progesterone. Bleeding, moreover, folloAVS soon 
after the cessation of treatment, just as after the removal of an active 
corpus luteum. 

All these facts fitted in beautifully Avith the basic events of the men- 
strual cycle. But it Avas soon found that one could inhibit the hlee - 
ing AAuth testosterone as also Avith desoxycorticosterone. Bleeding ±0 ■ 
loAved cessation of action of these hormones. Finally these hormones 
Avere found to stimulate groAvth of the endometrium, as indeed aat 
progesterone alone, Avithout priming AAuth estrogen. 

Perhaps it is an academic question, but it is often raised: AA'hich i.s 
the dominant horaione in the menstrual cj’-cle, estrone or progesterone. 
Since nonoAuilatory cycles are indistinguishable outAAmrdb’’ from oAUiia- 
toiy ones or in the behaAuor of the blood Amssels in intraocular trans- 
plants (Markee), progesterone is superfluous, unless, indeed, atretic 
follicles do produce progesterone. The problem is further complicate 
by the fact that in the oAuilatorj' cycle, in the presence of an actiA^e corpus 
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placeiitation (Wislocki and Streeter) have been of special value to the 
clinician, as ivill appear below. 

On the basis of all of these data it is apparent that seriation of the 
apes and monkeys on the basis of similarity to man depends on the 
character chosen : hand, foot, skull, pelvis, or the scores of indices the 
physical anthropologist has inventedl.* Man is “primitive” with regard 
to one character, highly specialized with regard to another. On the 
whole, however, adding np scores, we must conclude, first, that the 
primates stand out from all other mammals and, second, that by and 
large the great apes or anthropoids (chimpanzee, gorilla, or oi'angutan) 
are more like man than the monkeys, the much studied chimpanzee 
perhaps the nearest to man of all of them. In this lecture some items 
will be mentioned substantiating this generalization. 

That apes and monkeys menstruate at approximately the sarne inter- 
vals as women was first demonstrated by Cuvier in 1825. Since the 
publication of Corner’s study of laboratory-kept rhesus monkeys exactly 
a century later, it has become apparent that the process is identical in 
monkeys, apes, and man. In this lecture I aim to touch on some of the 
high points of the physiology of the reproductive process of primates 
and with greater emphasis on my own i-esearches perhaps than these 
deserve. 

LENGTH OF MENSTRUAL CYCLE 

Up to very recent years, the gynecologic world adliered to the idea 
that the “normal” woman menstruates at regular intervals of a lunar, 
month. This insistence had its origin in the superstition of lunar con- 
trol of the cycle, which even so objective a scientist as Arrhenius tried 
to substantiate. It is true that the average of numerous cycles of both 
the rhesus female and of women figures out to twenty-eight daj’-s. But 
here the “lunar influences” cease; the chimpanzee menstruates at inter- 
vals of about thirty-five days, while the estrous cycle of animals is of 
various lengths: four to five days in the mouse and rat; sixteen in the 
guinea pig ; twenty-one in the pig, the cow, the mare ; twice annually in 
the eat; and once annually in many ivild forms. Moreover the first 
day of these cycles falls at random upon any given phase of the moon. 

As soon as a sufficient number of female monkeys had been studied 
in various laboratories (the records of the Carnegie Colony now number 
thousands of cycles), with daily examination of the animals, it became 
apparent that no monkey female ivas absolutely regular, even the most 
fertile of them. Within the last decade it has become practically ax- 
iomatic in gmiecologic circles that women, too, are far from “regular,” 
and physicians now no longer take a woman’s general impression based 
on all too faulty memory, of her “ regulainty ” but are requiring calendar 
records of their patients. This is useful in itself, for from such records 
he can learn something, since very irregular periods may be associated 
with other evidence of faulty organ functioning. On the basis of my 
monkey records, I can agree with Rock’s contention, based on clinical 
experience, that nonovulating females tend to be more irregular than 
fertile, ovulating individuals. With the spread of the “safe period” 
or “natural” method of birth control, which many patients insist on 
practicing, it has devolved upon the physician to offer advice based on 
the best mformation obtainable. Since it is a.s.sumed that the dav of 
ovulation may shift with the onset of the succeeding period in other 
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is the outcome of a cooperative research by Dr. Inez de Allende of 
Argentine, Dr. Shdrr of New York, and myself. Some of the facts are 
these : 

As ovulation approaches, leucocytes and basal epithelial cells are 
present in the smear in reduced numbers down to zero, and large scale- 
like cells take their place. Several daj'-s before ovulation there appears 
a cell type thus far overlooked ; it is present but one day, except in the 
absence of ovulation, when, if it appears at all, it persists for several 
days. It can be produced in response to estrogen administration in 
castrated monkeys and menopausal women. In both monkey and woman, 
in ovulatory cycles, in correlation with the second peak of estrogen 
secretion, this cell, which I would like to call the “Shorr” cell, reap- 
pears. This holds for both species. The details will be published later. 

* ■ THE MAMMARY GLAND CYCLE 

‘I 

The occurrence of cyclic changes in the human breast parenchyma is 
likewise both affirmed and denied. For the monkey Speert has been 
able to demonstrate such a cycle, but only by means of successive biopsies 
on the same animal in the same menstrual cyele. After' stud.ying and 
classifying hundreds of biopsie.s taken by Speert and myself for various 
purposes at the Carnegie Colony, it was found that the individual 
variation in the breast often exceeded the cyclic changes in the same 
animal. Unlike the uterus, tlie breast shoAved great variation under the 
same hormonal stimulation, reflecting conditions immediately pre- 
ceding a given moment of bio]>sy. On the contrary, the quickly regener- 
ating endometrium reflects the endocrine level of the moment. 

These facts would explain the conflicting results obtained in most 
human studies and also Speert ’s agreement Avith Kosenberg, AA'ho based 
his conclusion on successive biopsies on the same Avoman. 


THE CERVIX UTERI 


No one has as yet, to my knoAAdcdge, m.ade successive biopsies on the 
monkey cervix comparable to the studies of Wollner in the human being. 
I haAm a collection of cervices, lioAAmAmr, taken from autopsies; from a 
cursory study of these, it appears that there is a shalloAV cycle per- 
haps even less marked than that of the mammary gland. 

A priori, one must postulate a cycle demonstrable histologically be- 
cause of eAudent cyclic changes in the Auseosity of the cerAucal secretion. 
For both in the monkey (Lamar and Shettles) and in AAmmen (Lamar, 
Shettles and Delfs) the otherAvise rather thick cervical mucus changes 
suddenly and for but a day or tA\'o in each cycle to a thin fluid of such 
loAV viscosity that sperms penetrate at a rate of a millimeter in three 
minutes. This condition AAms frequently found also in the premen- 
struum, again doubtless in response to the second rise of estrogen level 
characteristic of the oAmlatory cycle. 


TIME OF OVULATION IN THE AIENSTRUAL CYCLE 

Let us not agree from the double peak of estrin IcAml that there are Iavo 
oA'ulations (“three in young girls”) as Samuels contended. To do so 
AA'e should have to discard all the sound infonnation that has been gained 
from thousands of laparotomies as AAmll as controlled obserA'ations on 
ovaries and uteri of AAomcn and primate animals. 
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luteum, there is a second rise in estrogen output, so that one may con- 
tend that here, too, menstruation is due to estrogen deprivation. 

Before the last word is said on the relation of the steroidal hormones 
to menstruation, it will be necessary to determine the metabolism of 
the hormones in the body. Menstrual phenomena are pretty nearly 
identical in man and monkey, yet in the metabolism (destruction, trans- 
formation) of progesterone as well as estrogens the two species differ 
markedly. Androgens and products of adrenal cortex coming into the 
picture further complicate the theoretical aspects of the problem. 

THE SPIRAL ARTERIES 

Menstruation is a vascular phenomenon. The changes in the blood 
vessels leading to menstrual bleeding may be seen in intraocular trans- 
plants of the endometrium according to the Schoehet method perfected 
by Markee. This investigator has given us a clear picture of the be- 
havior of the blood vessels, spiral arteries, capillaries, and veins pre- 
ceding and aceompanjdng the menstrual flow. For these basic studies, 
of course, the monkey is indispensable. 

Among cyclic changes in somatic blood vessels we must mention the 
increased fragility of the cutaneous capillaries described by Brewer. 
But no such general rule can apply to the arterioles of the endometrium, 
because, as Markee has dramatically described the process, menstrual 
bleeding is a strictly local affair, involving single flelds supplied each 
by its spiral artery. Neighboring fields may not be involved until 
hours or days later. Under the endocrine theory of menstruation, we 
should expect identical response at all points at the same time. 

Markee ’s studies have further emphasized the fact that for menstru- 
ation to occur there must first be endometrial growth (in response to 
hormone stimulation), then regression (due to hormone withdrawal). 
The regression seems essential. Menstrual bleeding does not follow 
regression of the endometrium in the rabbit, however, under the same 
circumstances ; this leads one to inquire : what peculiarity of the primate 
endometrium is iDound up with the menstrual phenomenon? 

The answer to this question, so far as morphology can give an answer, 
lies in the spiral arteries, the structure of which has been largely cleared 
up by Daron. These arteries doubtless have physiologic properties pecu- 
liar to themselves, but about that we as yet know little. We do know, how- 
ever, that rabbit and guinea pig endometrium does not bleed, although 
the transplants regress after a drop in hormone level. The bleedino- that 
has been described in rabbit uteri (Zondek) after large doses of estroo-en 
is pathologic and has notliing to do with menstruation. ° 

THE VAGINAL CYCLE 

i\ronkey and man further closely parallel each other in the similarity 
of reaction of the vaginal mucosa to estrogens and progesterone and 
the seciuence of clianges in the menstrual cycle. That there is a clear- 
cut cycle in the monkey was revealed by vaginal biopsies studied bv 
Davis. Whether there is a similar cycle in women is still under dispute 
with a ma.i'ority of the Avorkers claiming to have demonstrated a cycle’ 
On the basis of vaginal smears, however, stained bv the differeiitiai 
method of Papanicolaou as modified by Shorr, it is now possible to 
draw a perfect parallel between the monkey and man. This conclusion 
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good as 1 in 15 (and they seem to he) of curing sterility in women by 
means of gonadotropes, the gymecologist is probably justified to experi- 
ment further in this direction, particularly since no permanent damage 
has been shown to occur from the treatment. 


PREGNANCY 

Certain parallels may be drawn between man and monkey with ref- 
erence also to the pregnancy cycle. I shall speak of the mechanism of 
implantation, the structure of the definitive placenta and the output 
of chorionic gonadotropes. 

Implantation . — There is every reason to believe that cleavage and 
vesicle formation in man will be found quite comparable to that in the 
monkey Avhen the story’’ is now complete. The youngest human OA'a 
(Miller, Hertig I and II) are already well implanted. The chimpanzee 
Yerkes A is only slightly younger. The monkeys vesicle begins to at- 
tach to the uterine epithelium nine to twenty-four hours after fertiliza- 
tion. For the present it seems safe to adopt this schedule for man, 
inasmuch as no fact surrounding the young human embryos thus far 
diseoA'^ered is at A’arianee Avith this assumption. 

Implantation begins by’’ A'^irtue of the invasive action of the tropbo- 
blast, Avhich destroy’’s the maternal tissues. There is eveiy indicabon 
that the tissues are digested in situ and utilized by’’ the embryo. Tlie 
syncytium, the lacunae in the trophoblast, and other features in young 
monkey and human einbry^os and in the only’’ chimpanzee embry ’'0 knoAim 
are the same. There is a minor difference only^ in that the ape and 
human vesicles dig in deeper, become "interstitial,” groAA’ing villi on all 
sides, Avhereas the monkey’’ OAUim remains superficial. The definitne 
placenta is identical in all three species. 

The invasive action of the trophoblast continues for nearly a mont i 
AA’^hen the villi become vascularized and an orderly’’ exchange betAveen 
mother and fetus is possible. The “parasitic” stage is common to a 
three species and ends Avith the establishment of the fetal circulation. 


PLACENTAL HORMONE 


Common to all three species, also, is the production and exere ion 
in the urine of a chorionic, gonadotropic hormone. First discoA’Cie 
by^ Aschheim and Zondek in man, it has since been found in the clnni^ 
panzee as Avell as the monkeys and seems to be the same substance in a 
three species. In the monkey’’, hoAA'^ever, it is recoverable in the h oo 
or urine only’ for about a Aveek, first appearing, as in Avomen, about 
time of the first skipped menses or about eighteen day’s after 
tion. In the chimpanzee no hormone is found in the second hal 
gestation. It is truly’ astounding that so small an object can haAC 
large an effect that 5 c.c. of the mother’s urine has a sufficient amou 
of hormone to give a positive reaction in a tAA’enty’-one-day’-oId rat. 

It should be added that in no other animal than the primates a- 
chorionic hormone been found in the pregnancy’ urine. 


THE PLACENTAL SIGN 

At about the time Avhen the gonadotrope appears in the urine 
pregnant monkey, uterine bleeding occurs aa-IucIi simulates meiisti^' 
tion but is usually much lighter. This is the so-called placental si^ 
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I shall not discuss at length the problem of the time of ovulation in 
the menstrual cycle, having little to add to former discussions. The 
work in the monkey, including the hundreds of ovulations recorded at 
the Carnegie Colony, has certainly influenced gynecologic theory on 
this subject and stimulated observation and experiment. In the monkey, 
o\mlation occurs almost never before the eighth daj" or after the sixteenth 
day, twelve or thirteen days being average. The time may be a little 
later in women, especially in longer cycles, as it is later in the chim- 
panzee, whieh has a thirty-five-daj'^ cycle and ovulates around the 
seventeenth or eighteenth day. 

It is more than an academic question to ask if and how often does 
ovulation and hence possible conception occur at a time closer to the 
menses than the schedule experienced by the monkey or that suggested 
by the Ogino-Knaus theory for women. If we can experimentally change 
the ovulation day, perhaps we should remember that nature has already, 
at some time or other, performed such an experiment. We can indeed 
hasten ovulation with gonadotropes; twice in monkeys of the Carnegie 
Colony Dr. Ball caused a delaj’- in ovulation, once with estrogen and 
once with testosterone injected in the middle of the cycle. 

A parallel case is offered by the phenomenon of superfetation and I 
must confess that I used to argue that there were no authentic cases of 
such an event and that ovulation could not occur during pregnancy. 
Since Snyder and Wislocki have shown how superfetation can be pro- 
duced at will, we may as well believe that by some anomalous endocrine 
balance superfetation occasionally occurs in nature. The mare fre- 
quently ovulates during each pregnancy although superfetation is un- 
Iniown in that species, though some day a case will doubtless be found. 
And so the question of superfetation, as well as that on conception near 
or even in the menstrual period, in my judgment is an academic one 
and of theoretic value only, though I admit it looms large in the minds 
of couples practicing the safe period. 

In general, however, it is certainly true that, in giving advice to his 
patients, the gynecologist will stick pretty close to the schedule of the 
monkey’s alternating fertile and sterile periods of the cycle. 

NONOVULATORY MENSTRUAL CYCLES 

Gynecologists have likewise generally accepted the existence in women 
as in the monkey of the nonovulatory type of menstruation, conveniently 
termed “pseudomenstruation” (Schroeder). The existence of this type 
was long ago shown to occur in nature by Heape and by van Herwerden 
and in laboratory rhesus monkey by Corner (1923). An overwhelming 
number of cases, thousands of cycles, have aecumulated in my protocols 
at the Carnegie Colony. In the summer the nonovulatory cvele is the 
rule. 

The recognition of the condition in women seems a step in advance 
for it is something to realize that a woman may be perfeetlv normal and 
yet skip an ovulation now and then. It is of further help in classif vino- 
sterility cases whieh seem otherwise healthy and normal. ‘ ” 

What to do for such women is, of course, diffieult to say. Rhesus 
monkeys have served as subjects for experiments in this field but with 
only i)artial .sueee.ss. Le.ss than a dozen cases were helped in 150 at 
tempts to cause ovulation with gonadotropes. If the chances ire as 
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Prolan. — The pregnant monkey excretes anterior pituitary-like gon- 
adotrope or “prolan” only from the eighteenth to the twenty-fifth day, 
the chimpanzee until about the one hundredth day, women throughout 
pregnancy, on a low level, except for a tremendous peak around the 
sixtieth day. The characteristics of the hormone seem, however, to be 
identical in the three species (V. S.). 

The Vaginal Mucosa in Pregnancy . — The human vagina maintains 
a fairly thick, stratified mucosal lining throughout pregnancy, whereas 
in the monkey this assumes infantile thickness (Davis and Hartman). 
Since estrogen secretion seems to be maintained throughout pregnancy 
in the monkey (von Wagenen and Dorfman) as in women, the differences 
just mentioned are difficult to explain. Since progesterone antagonizes 
the action of estrogen on the vagina, and as the monkey “uses up” its 
progesterone, it is possible that the monkey vagina receives more proges- 
terone stimulation than does the human vagina in the latter half of 
pregnancy. The cervix uteri, however, shows an estrogen rather than a 
progesterone reaction, closely simulating the human condition at par- 
turition. 

The Decidual Reaction. — In the monkey it is the uterine epithelium, 
as in the bitch it is mainly the glandular epithelium, which gives the 
‘ ‘ decidual ’ ’ reaction by enlargement and multiplication of the con- 
stituent cells. The “placental plaques” are, in spite of active mitosis 
for a period, ultimately consumed by the ovum without leaving a trace. 
In man the “decidual cells” are enlarged connective tissue cells of the 
stroma, as in the rodents where the reaction results in large placentomas. 
The end result in man and monkey is, however, the same, a “primate 
placenta with one-layered villi dipping into intervillous spaces filled 
with slowly advancing maternal blood. 

The differences between monkey and man, so far as reproductive 
physiology is concerned, would seem of minor, the points of similarity 
of major, importance, which should give the monkey a high score as an 
experimental animal for the gynecologist. 
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It was absent once in each 100 pregnancies in the Carnegie Colony. 
It occurs in M^omen also, and is responsible at times for miscalculation 
of the date of delivery by one month. I am told by Dr. Alan Gnttmacher 
that, in the history of 200 private patients who did not abort, bleeding 
or staining occurred in early pregnancy in 42 eases, in only 15, how- 
ever, as early as the twenty-fifth to the fortieth day after the last men- 
strual period. In the monkey, blood comes from uterine glands re- 
ceiving blood from vessels that have been tapped by the erosive action 
of the trophoblast. Because of the interstitial implantation in man, one 
would expect that the human uterus would lose less blood into the 
uterine cavity than is the ease in the monkey "with its superficial type 
of implantation. 

Ovariectomy During Pregnancy. — Concerning this problem, the clin- 
ical experience points to the conclusion that certainly after the second 
month of pregnancy the corpus luteum is no longer needed for the 
maintenance of pregnancy. Corroborative evidence is found in my 
experiments with the monkey. In one report I showed that it was safe 
to remove both ovaries from the thirty-first day on. How mueh earlier, 
was the question which remained. Theoretically, the answmr was about 
the twenty-fifth day, for Corner, Bartelmez, and Hartman sho^ved that 
about this time the corpus luteum begins to involute to a point at which 
it remains almost stationary the rest of gestation. In one experiment 
(Monkey 637) wdiich I reported, gestation went on in spite of castration 
on the Wenty-fifth day, although an irregular bleeding and a blanch- 
ing of the sex skin indicated a lack of hormone ; but the animal recovered 
from this “threatened abortion” and gave birth to a normal baby at the 
exact day expected on the basis of the average period of gestation for 
the rhesus monkey, one hundred and sixty-five days. The ovaries, 
serially sectioned, are in my possession. 

But this story has a sequel. The female nursed her baby normally, 
maintaining a brilliant sex skin (estrogen effect?) and bled after four 
months ’ lactation. What hormones conditioned this bleeding ? Ovarian, 
from remnants of ovary or accessory ovary? Adrenal cortex? We 
shall see. Again ■we have the advantage over the clinician: We can, 
after a period of observation perform a complete autopsy at our con- 
venience and check any theories we may have developed concerning this 
anomalous case : uterine bleeding in absence of ovaries. 

Bute of Development. — For the first month the rate of development 
of the monkey and the human fetus is practically identical, w^e believe. 
I have utilized this generalization to line up the hundred-odd known 
human embryos of the first month and estimated their conception age 
(Time of Ovulation in Women, Appendix). After the thirtieth day, the 
monkey grows faster than the human fetus; the lines cross about the 
one hundredth day (Schultz). 

SOJIE DIFFERENCES 

_ Hormone Metabolism. — It is a striking fact that, notwithstanding the 
similarity of response to the steroidal hormones in monkey and man, 
what the organism does to the hormones differs greatly. Progesterone 
IS not transformed into pregnanediol and, like estrone and estradiol 
seems to be largely oxidized or at least does not reach the urine in 
amounts exceeding 5 per cent of the amount administered. An inter- 
mediate condition seems to obtain in the chimpanzee. 
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soon learned that his arduous application to his problem had developed unusual 
skill in this delicate task. 

Numerous perfect embryos and their gestational sacs of known age provided 
the embryologists with a complete story of primate implantation and the very 
earlj’- development of the embr3’0. This monumental work provided the impetus 
for the fruitful contributions of clinicians in this field during the past few years. 
The magnificent embrjms of Hertig and of our own Brewer have aided in these 
classic contributions. Today, the fascinating storj' of early implantation and earlj’ 
growth of the embrj’o has been seeurelj’^ established. 

Obviously, althougli the' embrj'olog3- of the primate was the incentive for the 
work at Carnegie, the entire reproductive function provided man5’' problems. Care- 
ful data concerning ovulation, meirstruation, and their correlation were collected 
over man3^ years under the most ideal conditions. The endocrinal control of the 
cyclical changes incidental to the reproductive function was investigated. The 
solution of these man3’' problems was direct^ reflected in a better understanding 
of the normal ph3'siolog3' of human reproduction and the many pathologic devia- 
tions which produce the g3’neeologic disease with which we are confronted. The 
cure of some inflammator3^ conditions of the lower reproductive tract was the 
logical sequel of the demonstration of the estrogenic control of the vaginal mucosa. 
Dr. Hartman and his man3’' co-workers have thus pioneered man3' of the achieve- 
ments in g3’-necolog3^. 


PREPARED PARENTS— THE C.ORE OF CREATIVE FAMILY 

LIVING 

Hazel Corbin, R.N., New York, N. Y”. 

I N THESE daj^s of conflict, tlie diffei’ences betiveen man and man, be- 
tween ideas, ideals, and ideologies are so frequentty stressed that tve 
fail to see the common ground upon which we all stand. 

So in onr field of endeavor for human betterment, we tend to empha- 
size the differences rather than the common goals toward Avhich we aie 
all striving. 

What is onr common goal? 

Ask the doctor, the mirse, the public health ivorker, pin them donm 
to basic facts. Ask the social worker, pin her down to the basic things, 
not the day-by-day aims. Ask the minister, pin hiiu down to basi 
realities, not the preaching of creeds or rituals, not traditions or vision. • 
Ask the teacher, pin him down to the liasic things, not the teaching o 
facts, or theories, or syllogisms. Ask the soldier, pin him down to n 
mate realities, not the winning of this battle nor the annihilation ot 1 1‘ 
enem 3 '. He will tell 3 mn, as will all the others, that the end of his v 
is a strong nation, a strong social SA'stem so that strong famiL' life, ' 
basic unit of our free, civilized society’, may flonrisli. That is onr com- 
mon goal. 

In the mists of struggle and strife and competition, we frequentb 
miss that goal; we strive for some fetish which we, in our entluisms 
and nearsightedness, have set up. We waste overgy and effort, brain 
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Papanicolaou, G. N.: Am. J. Anat. 52: 519, 1933, 

Eossman, I.: Am. J. Anat. 66: 277, 1940. rn. i mi 

Euch, T. C.: Bxbliographia Primatologica, Springfield, 111., 1941, Charles C Thomas. 

Schultz, Adolph: Contrib. to Embryol. 28: 1, 1940. 

Idem: Quart. Eev. Biol. 11: 259, 1936. 

Idem: Contrib. to Embryol. 26: 71, 1937. 

Shorr, E.: Science 91: 321 and 579, 1940. 

Wislocki, G. B., and Snyder, F. F.: Bull. Johns Hopkins Hosp. 49, 103, 1931. 
Wislocki, G. B., and Streeter, G. L.: Contrib. to Embryol. 27: 1, 1938. 

Wollner, A.: Am. J. Obst. & Gynec. 36; 10, 1938. 
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DISCUSSION 


DE. GEOEGE W. BAETELMEZ (bj- invitation). — Dr. Hartman’s monograph 
on the rhesus monkej^, which deals ■with the nonpregnant and pregnant cycle, rep- 
resents the most detailed and authoritative information •xve have for any primate. 

I 'U'ould like to call attention to just one feature ■which has impressed me in his 
presentation, that is the experiments in which the time of ovulation was set back 
by the injection of hormones. In nonpregnant monkej's we havm seen animals in 
which a series of normal cycles followed one another and then for reasons un- 
known, nothing happened for a longer or shorter period. In several of these ani- 
mals the characteristic reddening of the perineal skin which is frequently asso- 
ciated with the growth of the Graafian follicle failed to appear as expected. I 
quote one case from Dr. Eossman ’s records: Twentj^-eight days after the onset 
of a period the sex skin began to brighten up, reaching a maximum after seven 
days. Three days later the color began to fade. Nine days after this menstrua- 
tion began, that is, forty-seven da}^ after the previous onset. At autopsy on the 
first day the uterus and the corpus luteum showed a typical first day picture. 
Schroeder and others have recognized the occurrence of a similar phenomenon in 
women, and Markee in his observations on the growth of transplants in the eye 
of the rhesus monkey has also seen long postmenstrual phases of inaothdty. His 
transplants failed in these instances to grow for various periods of time post- 
menstrually and then growth was resumed. The occurrence of such phenomena 
means that in any given case it is impossible to say precisely when ovulation will 
occur. Dr. Hartman ’s data prove statisticallj'^ that ovulation is most likely to 
take place at the middle of the cycle, but postmenstrual periods of inactivity ma}’’ 
intervene, and as a result, ovulation may occur any number of days after the 
onset of a period. 

DE. M. EDWAED DAVIS. — Dr. Hartman’s work has helped to pave the way 
for a better understanding of human physiology of reproduction and its manj'^ 
pathologic variations. 

Embryology was in a dormant state prior to the founding of the primate colony 
bj' Dr. Streeter, Dr. Hartman and their associates at the Carnegie Institution of 
Embryology. The human material available for study was far too incomplete and 
often in such a poor state of preservation that there were large gaps in our knowl- 
edge, particularly during the early daj’s of gestation. Even the age of many of 
the well-known embryos was in question. To remedy these defects it was neces- 
sary to have normal primate material representative of definite periods. To pro- 
vide such a source of accurately timed specimens it was necessary to create a 
normal and healthy environment in which these laboratory animals could live 
healthy lives and breed normally, to studj' the entire reproductive career of the 
rhesus monkey, to develop experimental methods and to follow cj'clical changes 
in the ovary and the uterus. When I first saw Dr. Hartman palpate the ovary of 
a monkey and describe a mature follicle, I knew that he was a visionary, but I 
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Can yon blame the minds of John Q. Taxpayer or Constance Contribu- 
tor for being addled and confused ? But in addition there was confusion 
added to confusion. Most of the social reform campaigns began on a 
negative note. Poverty, sickness, graft, all these have much more of 
the dramatic in their appeal than health, honesty, economic sufficiency. 
They were played up for all they were worth. 

It was done in the obstetric field. It was lamented that American 
mothers paid for maternitj’- with the highest price in life in all the 
civilized world. Tears were shed over the 16,000 wliite carnations that 
would be worn on Mother ’s Day each year for mothers wlio died in child- 
birth. No one questions that public interest and public action resulted, 
but who does not question the unnecessary fears that were stirred in the 
hearts of mothers and fathers? It was done to compete with all those 
equallj^ dramatic campaigns launched on tlie bewildered public by this 
agency and that association. 

The Planned Parenthood movement, faced with the same conditions, 
shouted loud and long to be heard in the melie. The emphasis, too, 
was on the dramatic, the negative. “Birth Control” was the slogan. 
It was a tremendous job of propagandizing — sucli a job that, in these 
days of constructive appeals, people may still be thinking only in terms 
of the negative, of keeping babies fi’om being born. 

All who have been converted to the glorious light of the positive 
appeal from the darkness of the negative, have a big task ahead to sup- 
plant the negative with the positive message; to tell tlie story that 
Planned Parenthood can mean just as much in helping husbands and 
wives who are infertile to have children. 

All who have indulged in negative emphases are finding, and will con- 
tinue to find for a long time to come, the results of past campaigns 
back as Australian boomerangs. Right now I am thinking of those 16 
per cent of all married couples Avho are sterile, many of Avhom, under 
the aegis of “Birth Control” teaching, have been needlessly practicing 
contraception for jmars. Wliat do you think they ’re going to say 
they learn from the broader and more compreliensive educational efforts 
that thej^ needed no contraceptive? Their plight reminds me of the 
tale of Moses Meers : 


There was a man who had a clock. 

His name was Moses Meers. 

And every day he wound that clock 
For eight and twenty years. 

Then, one day he found that clock 
An eight-day clock to be. 

A madder man than Moses Meers 
I never hope to see. 

We have all matured enough in our thinking after these disillusion- 
ing and educating experiences of competition and free-for-all striigg c, 
to work out ways and means of eliminating the tvealniesses and dangeis 
of yesteryear. We need today an organic getting-together in thong i 
and philosophy as tvell as in action. We need to find tlie common groun 
upon wliich we all stand. Just as our democracy is changing and t le 
policy of economic laissez faire is on the way out, so in social progress 
the policy of laissez faire among those agencies woi’king for human lie - 
terment is doomed to extinction. 



CORBIN: PREPARED PARENTS 


167 


and brawm. We are like a gronp of disunited allies, figliting the sanie 
cause, hilt unwilling to trust each other, to carry out a unified campaign 
of action. 

For years, each group among us has had an ax to grind, an emphasis 
to put upon a special field of interest. The group with the most eye- 
catching phrase, which presented its case most enticingly, secured the 
attention and the aetion of the public. The result has been that some 
phases of the work for sound family Ihdng received overemphasis and 
other equally important, or perhaj)s even more important, phases re- 
ceived undereinphasis. 

In one community, perhaps, the need for sanatoria for tuberculous 
patients might have been most attractivelj'’ and forcefullj’’ presented. 
In that particular community there might have been more crying needs 
to which the public paid little or no attention because those needs lacked 
vigorous champions. 

In another community, it might have been a greatly overemphasized 
campaign for more funds for the control of infantile paralysis, or a 
pressure group for prenatal clinics unrelated to adequate delivery serv- 
ice. In other communities charity organization groups or housing as- 
sociations or prison reform societies pi’essed their claims most success- 
fully for public interest and support. 

This struggle and competition for public attention with its emphasis 
on the dramatic had its other and more pernicious aspects. How avidly 
various groups presented their eases only to find that suddenly the basis 
of their appeals had been swiftly and effectively thrown into the scientific 
ash can. Facts were facts no longer and public enthusiasm sometimes 
turned into public antagonism or apath5^ 

We heard such slogans as,' “A clean tooth never decays” and “Be 
healthy — take a bath at least once a week” — and then suddenly we 
heard them no more. 

The egg and milk cure for tuberculosis had its advocates, but they 
vanished when science proved that the disease is caused by a germ and 
requires more than diet to combat it. Then came the outdoor life, fresh 
air, outdoor sleeping tents and pavilions amid the snowy pealm of the 
Adirondacks or the dry wastes of Arizona. And great health resorts 
grew up in these localities. People just took for granted, under the 
Wtelage of propagandists, that unless you went to those spots on the 
map your chances for removing the spot on the lung Avere Amry feAv in- 
deed. Then again the chorus Avas changed. “Why go aAAmy?” became 
the theme. “You can get Avell in a local sanatorium.” In response to 
this ncAv emphasis, a great neAv system of local sanatoria for tuberculosis 
has groAA'n up and the once popular health resorts have languished. 

Or take the field of maternity care. “Go to the hospital. HaAm your 
liabj^ in a hospital!” Avas shouted from the housetops from coast to 
coast. SomehoAv in the enthusiasm for hospitalization and the struggle 
for the public interest, the million and more mothers Avho had no access 
to a hospital of any land Avere forgotten, and many a mother had her 
baby Avith unnecessary fears and dread in her heart, because she liAmd 
too far aAvay from a hospital or had no money to go to a hospital. Then 
suddenly avc heard another chorus and it came right from the hospitals 
themselves. Said the American Hospital Association, “The safest place 
in the AA’orld to have a baby is a good hospital — ^Imt the most dangerous 
place is a poor hospital ! ” a ous 
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life? What of the economic factors, the health factors, the nutrition 
factors, the hereditary factors in the coming of children ? What of the 
instruction of young people in the construction and function of their 
own bodies ? What of the proper presentation of the conception, groYdh 
and birth of a baby in the education of every adolescent? Wliat of the 
understanding of young married people about abortion, its dangers, 
about sterility, its causes? What of the freedom of parenthood, free- 
dom to limit families and freedom to have children? 

I see small hope of finding answers to these questions, of providing 
the right kind of education for parenthood, of helping America’s parents 
to make the wisest and best decisions about their family life, when the 
brand of trust and faith and confidence which we hope to inculcate 
in tomorrow ’s young people does not jmt exist among the agencies which 
do the w^ork. 

No'w I am an optimist. I see the end of overemphasis, of needless and 
fruitless competition. I see the time coming when all the facts in their 
right relationships may be presented to the public for clearheaded action. 
What I am talking about may not be for today, but surely for toinorrow. 
We haAm much to learn, all of us. We haAm to learn to think to- 
gether, to Avork together, to do more basic research together in the 
teaching of the public. We have got to learn to see the relation of oui 
job to the Avhole picture. Some of the things Ave do Avill have to increase; 
some Avill have to diminish, some must vanish. We shall have to be able 
to see our specialized causes put in their relative positions. If we are 
really sincere about Avorking together, if Ave are Avilling to make sac- 
rifices, if our interest is in serving the people and not promoting a par- 
ticular organization — IF ... I say, then our efforts to make for sounder, 
happier, healthier family living in America aagII be croAAmed AVith 
achievement. 


Editor’s Note: This paper was read at the recent annual meeting of the 
Control Federation of America in a symposium on Planned Parenthood. 
Corbin is the nationally known director of the Maternity Center Associa ^ 
New York and presents a controversial subject, which now_ occupies 
interest, in such a forceful and illuminating fashion, that it deserves the a 
of the medical reader. AVe, therefore, are pleased to publish it in the co u 
the Journal. 
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Now, I am not saying that all our experiences and competitions were 
not a necessary part of normal growth. I think many of them were. 
Perhaps we needed an Antediluvian Period, a Caveman Age where the 
survival of the fittest strengthened and toughened thoughts and tools. 
Albert Deutseh of the newspaper, P.M., recently lamented the passing 
of the giants of social reform and the gi'eat popular movements which 
they led, the Jacob Rieses, the Mary Richmonds, the Jane Addamses, 
the Trudeaus. They were undoubtedly important to social progress. 
They were important to their day. But really, T do not lament the fact 
that we have no giants in this year of our Lord 1942. We are beyond 
the stage of gi-eat campaigns for one thing and another. We are com- 
ing to the day in our social progress Avhen we must integrate our efforts 
and our thinking. 

The first result of these popular movements of the past was to divide 
up living and even dying, into segments. We had clinics for this and 
hospitals for that, associations for one thing, societies for another. Many 
a maternity patient who received prenatal care in its most literal sense, 
that is, care that Avas focused only on her reproductive functions, died 
from tuberculosis or diabetes or cancer soon after the coming of her 
baby. Each segment of life was isolated from the other segment and 
the results on family living were not even considered by the rank and 
file of organizations and Avorkei’s. 

In the field of obstetrics, for instance, for centuries attention was 
given to labor and delivery. Only in relatively recent times was the 
relation of abnormalities and complications of pregnancy associated 
Avith difficulties at birth. Then a campaign for prenatal care Avas 
launched. But the train of thought could not stop there. The concept 
of obstetrics Avas extended to include post-partum care. Doctors and 
health Avorkers began to realize that the health of the parents before 
pregnancy, yes, even before marriage, played an important role in safety 
in childbirth. The health of mothers and fathers depended upon habits 
and attitudes AARich led right back to family living. The coming of a 
baby is not a segment of life, but life itself. It cannot be studied apart 
from the sum total of living. Thus the movement broadens and gen- 
eralizes as the A’^ears pass. 

This is true of every other specialized campaign. I need not trace 
the deA'elopment of the charity organization movement into the family 
Avelfare movement; or the birth control movement into the planned 
parenthood moA’^ement; or the blossoming of religious thought from the 
confines of narroAV creeds to the expansh^eness of the “abundant life,” 
or the groAvth of the concept of teaching from the three R’s to prepara- 
tion for liAung. 

We are all on common ground, having arrived there through devious 
paths and strange interludes. The groundAvork has been laid for the 
development of sound, constructiA’^e, .ioint efforts for the preparing of 
parents to make family life the ereath’-e influence it should be in our 
society. 

The AA'hole basis of constructiA'e family liAung depends upon the knoAAd- 
cdge, the spirit, the character of parents and their ability to AA-^ork out 
their family sahmtion Avith loA^e and undei'standing. 

Today all engaged in hinnan betterment have many questions to think 
through and ansAver together. What of the spiritual values of familv 
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Endometriosis 

1. Philipp, E., and Huher, H.: The Origin of Endometriosis, Including a Con- 
trihution to the Pathology of the Interstitial Portion of the Tube, Zentralbl. f. 
Gynak. 63: 7 , 1939. 

2. Philipp, E., and Huher, H.: The Clinical Features of Endometriosis in the 
Light of the Results of Recent Investigation, Zentralbl. f. Gyniik. 63; 482, 
1939. 

3. Huher, H,; Myomata (as related to) Sterility and Fertility With a Further 
Contrihution to the Significance of Tuhal Endometriosis, Zentralbl. f. Gynak. 
63: 760, 1939. 

4. Philipp, E., and Huher, H.: The Extension of Corpus Carcinoma (to the Tube), 
Zentralbl. f. Gyniik. 63: 2153, 1939. 

5. Philipp, E., and Huher, H.: Summary, Zentralbl. f. Gynak. 63: 2448, 1939. 

This series of studies appears to be of suiHcient importance to justify a report at 
length. Since they make a continuous series and since there is much repetition in 
each, it is perliaps best to abstract them together. 

The first report begins witli a brief summary of the various theories of the origin 
of endometriosis. The major difficulties in the acceptance of these theories as com- 
pletely satisfactory are detailed and, in particular, attention is called to the failure 
to transplant menstrual endometrium and to the three well-known cases of endometri- 
osis of the leg and arm. The authors’ experiences lead them to the conclusion that 
the mechanism of transplantation is the most acceptable explanation of etiology. 
The usual site of implant is evidence in support of this view. They quote what 
appears to have been the case which directed their attention to the findings which 
are to be reported. Blood and a portion of endometrium were found free in a 
Fallopian tube whose interstitial portion was occluded by endometrium. 

Endometrium in the Fallopian tube has been described but the actual frequencj 
of its occurrence has not been recognized. The origin of this has been variouslj 
ascribed to transplantation (Sampson), redifferentiation (Meyer) and transplanta- 
tion from a chocolate cy.st (Novak). The condition is not to be confused with 
adenomyosis tubae or salpingitis isthmica nodosa. 

In this condition of endometriosis of the tube, it is usual that only the inter- 
stitial portion of the tube is involved. The endometrium is continuous with that of 
the uterine cavity. The lumen of the tube becomes eccentric. Partial or complete 
closure is produced and the lumen may end in a blind sac. This endometrium under- 
goes cyclical changes. It maj- become characteristic of cystic glandular hyper- 
plasia. Squamous epitheli.al change is occasionally seen. The endonietriuni may be 
in the form of a polyp. 
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Society Transactions 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF JANVAEY 16, 1942 
The following papers were presented: 

Low Cervical Cesarean Section. A Motion Picture in Color. Charles E. 
Galloway and Philip H. Smith. 

Some Contrihutions of Research on Primate Animals to Gynecological Theory. 
Carl G. Hartman (by invitation). (For original article, see page 156.) 


WASHINGTON GYNECOLOGICAL SOCIETY 

MEETING OF NOFEMBEB 22, 1941 

An Evaluation of the Various Types of Cesarean Section. By Dr. Edward A. 
Schumann of Philadelphia (by invitation). 

Prolapse of the Uterus During Pregnancy and Labor. By Dr. Samuel Dodek. 

MEETING OF JANUABT 24, 1942 
The following papers were presented: 

Methods for the Relief of Shock in Obstetrics. Bj' Dr. Norris Vaux of Phila- 
delphia (bj' invitation). 

Vesicovaginal Fistula. By Dr. John Darner. 


PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL 

SOCIETY 

MEETING OF FEBBUABY 2, 1942 

The following case report was presented: 

Cornual Pregnancy. By Dr. P. D. Prank. 

The following papers were presented: 

Pelvic Pain. Dr. W. A. Wolf, discussion by Dr. Morris Cohen (by invitation). 
Comparative Maternal Mortality in American Cities With a Population of 
500,000 Plus. By Dr. P. E. Marks (by imdtation). 
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2. Endometriosis without direct continuity with the endometrium corporis — sec- 
ondary endometriosis. 

(a) Intraperitoneal spread to the ovary, uterus, peritoneum, cul-de-sac, etc. 

(b) Extraperitoneal spread to 

(1) region of the uterus as the vagina to the inguinal region and the 

umbilicus, etc. 

(2) distant from the uterus as extremities and (?) lungs. 

A list of the frequency of involvement of various sites is given. Conditions neces- 
sary for growth and the relation of these to site, function, and age of origin are 
discussed. They limit its clinical appearance to the ages of sexual activity. The 
age distribution and average age of the authors’ patients show the condition to 
be one of advancing age in terms of sexual activity which suggests that disturbances 
of ovarian function and hormonal stimulation of the uterus and its mucosa may 
play a part in giving rise to it. 

The peculiar histolytic power of the stroma of endometriosis is discussed to- 
gether with the morphologic differentiation of the usual benign and the rare malig- 
nant form. An interesting case is described in which histologic control with a time 
interval showed the development of a sarcoma from a benign endometriosis. 

The third report deals with the relationship between the occurrence of myomas 
and tubal endometriosis and their effect in interference with fertility. It is pointed 
out that the presence of myomas tends to sterility. The mechanism of this has never 
been satisfactorily explained. 

The first part of the paper is given over to a statistical study of the myoma- 
fertility relationships. As a standard for normals the figures supplied from the 
German census and contained in the German Tear Booh reports for women mar- 
ried between 1907 and 1925 is used. Those years are chosen to make the material 
comparable in time to the experiences of his patients. The reports are based on 
10,500,000 women. For comparison with these he has 480 married women with 


myomas. 

A great many interesting figures are given. The interested reader is referred 
to the text for these tables. 


He concludes: (1) There is no evidence of a special predisposition in the unmar- 
ried to the development of myomas. (2) The relative fertility of women who de- 
velop myomas is decreased. (3) The last pregnancy in the myomatous woman 
occurs four years earlier than in the average. (4) Tliere is no real primary sterility 
in the woman who develops myomas. If she marries early enough, she can con- 
ceive. She shows what appears to be a primary sterility- when she marries at an 
age when the myoma patient is developing her secondary sterility. (5) Multiple 
myomas are associated with a much greater decrease in fertility and increase m 
sterility- than the solitary myoma. (6) The patient with myomas tends to become 
sterile at 26 to 29 years of age. (7) The myoma shows its effect on fertility and 
in the production of sterility- almost at the time of its origin or at least early in its 
development. Its major effect then is not to be explained by- simple meclianics alone. 


The reader will wonder what this has to do witli endometriosis. The second or 
histologic portion of this report goes on to show that in his series, half of all the 
myomas investigated showed an associated tubal endometriosis as has been described 
above. Most of these produce complete closure of the interstitial portion of the tube. 
Sterility always follows this and frequently follows the incomplete closure. Ten 
cases are detailed. Of the whole myoma group, 54.9 per cent had an associated 
tubal endometriosis. This was present in 33 per cent of the solitary and 69.0 per 
cent of the multiple myomas. Conversely, of 73 myomas without tubal endometriosis, 
29 of the cases were multiple myomas, and 44 were solitary-. There is no satisfactory 


explanation for the association of myomas and tubal endometriosis. 
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Cases are described to illustrate these details. One is of particular interest in 
relation to what is to follow. A 33-yeaT-old patient was found at operation to 
have a myoma of the uterus and disseminated endometriosis of the ovaries among 
other places. Tlie fimbriated ends of both tubes were open but both interstitial 
portions occluded by endometrium. The remainder of the tube lining was normal. 

The remainder of the reports, then, are studies which relate this tubal endo- 
metriosis to endometriosis elsewhere, to sterility, to myomas and to some other 
things. 

''The cause of abdominal endometriosis is the above described adenomyosis and 
endometrial polyps in the tube.” ‘‘These are not exceptional findings but have a 
broad importance.” Of 23 cases of abdominal endometriosis which were studied, 
19 showed endometrial extension to the tube, and of these, 14 showed bilateral 
tubal involvement. In 9 cases the endometrium was present in the tube in the 
form of polj’ps, and in 3 eases the polypoid form was bilateral. In almost all cases 
the fimbriated ends of the tubes were open but the interstitial portions closed. The 
importance of tills in a consideration of the mechanism of Sampson’s retrograde 
passage of menstrual corpus endometrium is clear. 

The authors assume that the passage of endometrium from the interstitial por- 
tion of the tube to the abdomen occurs as a result of small pieces being broken 
off, probably as a result of tubal contraction. Thus, an association with menstru- 
ation is not necessary and endometrium may be passed in a state which is known to 
allow of successful implantation. The authors believe that other types of trans- 
plantation may occur but that these are rare. 

One other finding is presented in support of the hypothesis. In the presence 
of closure of the abdominal ostia, the whole tube may become lined by endometrium. 
Three such cases are described and it is stated that no such cases are described in 
the presence of open ostia. 

It is further stated that the site of implantation in the pelvis has to do with the 
concentration of estrin. It is assumed that the nearer the ovary, the greater the 
estrin concentration. 

Endometriosis of the umbilicus, inguinal region and metastatic forms are still 
explained in the conventional manner. 

In summary, then, the authors state that endometriosis arises by 

1. Direct extension from the uterus, as that in the abdominal wall, parametrium, 
retroperitoneal connective tissue, vagina, etc. 

2. Much more often (a) passage from broken off bits of endometrium from the 
interstitial portion of the tube wliieh then implant (4/5 of authors’ cases) ; and (b) 
less often than 2a, by passage and implantation of viable endometrium broken off 
by intrauterine procedures. 

3. Occasional hematogenous passage. 

In the second report, consideration is first given to terminology and classification. 
Endometriosis is defined as a condition which is cliarncterized bj’ the presence of 
uterine mucosa in areas where it does not belong. They suggest that the term 
adenomj'osis be dropped. There is no significance in the term endometrioid since 
tile tissue is real endometrium and not only something similar to it. 

The following terminologj- and classification are recommended; 

1. Endometriosis which is continuous with the endometrium corporis primary 

(localized) endometriosis. 

(a) Endometriosis of the uterine musculature (endometriosis interna) 

(b) Endometriosis which has spread from la to the parametrium, retroperito- 

neal connective tissue, bladder, abdominal wall scars, etc. 

(c) Endometriosis which has spread to tlie tube and is continuous with the 

endometrium of the uterine cavity. 
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to attach itself when carried outside the uterus. The route of spread plays a minor 
role, dissemination taking place most frequently by way of tubes into tlie abdominal 
cavity. Possibility of hematogenic dissemination has been established by microscopic 
studies. Perfusion of the tissues with ovarian hormones produces more favorable 
conditions for implantation. 

J. P. Greenhilu. 

Eintelen, P. W.: Incidence of Tubal Endometriosis in Women With Seemingly 

Healthy Genitalia, Zentralbl. f. Gjmsik. 64: 1042, 1940. 

Eintelen studied microscopicallj’’ sections of tubes of 513 women who were 
sterilized for various reasons. In none of them either from the history or at the 
time of operation had an endometriosis been suspected. 

However, he discovered in 130 patients, aged between 13 and 20, 6 instances of 
endometriosis; in 213, aged between 21 and 30, 9 instances; in 154, aged between 
31 and 40, 6 cases of endometriosis; but none in 16 patients, aged between 41 
and 45. 

Thus there were 21 instances of tubal endometriosis discovered in this series of 
apparentlj' healthy women, an incidence of 4 per cent. 

In those sections in which curettage material was mounted together with the 
tubal tissue, the ectopic endometrium was found to be in the same phase of cyclic 
activity as the true endometrium. 

E. J. Weissman. 


Turunen, Aarno: Clinic on Endometriosis Externa, Acta obst. et gynec. Scandinav. 

19: 477, 1939. 

A group of 200 cases of endometriosis externa treated at the University Women s 
Clinic in Helsinki is reported. Five of these patients were treated by irradiation 
and 195 b}' laparotomy. Large endonietriotic hematomas in the ovaries were met 
with in about 43 per cent of the cases. 

Dysmenorrhea, considered to be the severest symptom, was present in /2 per 
cent of the cases. Eectal symptoms were observed in 46 per cent, and symptoms 
from the urinary bladder in 7.2 per cent of the cases. The periodicity of these 
symptoms was not always conspicuous. Menorrhagia and metrorrhagia were pro 
dueed only by far-advanced endometriosis externa. Of the married women 90 por 
cent were sterile, primary sterility being present in 43.6 per cent and secondary 
sterility in 46.4 per cent of the cases. The correct diagnosis was made before the 
operation in 50 per cent of the cases. 

Eadical operations were performed in 43 and conservative operations in 15- 
cases. It was possible to preserve the capability of conception in 124 patients 
(63.5 per cent). The mortality rate for the operations was 0.52 per cent. Of the 
previously sterile women 26 (31.7 per cent) became pregnant after the operation. 

J. P. GREENinnn. 

Meigs, Joe Vincent; Endometriosis — ^Its Significance, Ann. Surg. 114: 866, 1941. 

Tlie author feels that Iwanoff and Meyer’s theory of metaplasia of the coelomic 
epitlielium with the production of endometrium is the correct theorj’. Clinic pn 
tients show less endometriosis than patients in private practice, because the former 
are of a social status that marries early and lias children frequently. Twenty-eight 
per cent of the author’s private abdominal operations (gjmecologic) showed endo 
metriosis as against 5.8 per cent in the Massachusetts General Hospital group. The 
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This finding is of significance in the tlierapj^ of sterility in the presence of 
myomas. The author reports 42 conservatively operated myomas in married women 
in active sex life. Of these only 8 subsequently became pregnant. 

The tubal closure can be demonstrated by hysterosalpingography. Excluding 
premenstrual closure and closure by submucous myomaSj all closure of the intei- 
stitial portion of the tube is due to endometriosis. This is confirmed when, in the 
absence of filling of the tube, the uterine shadow ends in a peak or button shape. 
The details of the evaluation of the x-ray findings will be reported later. 

The clinical significance is obvious. 

The fourth report deals with the effect of tubal endometriosis in allowing ex- 
tension of corpus carcinoma. Sixty-two cases of corpus carcinoma were studied. 
Endometriosis of the interstitial portion of the tube at least was found bilaterally 
in 16 and unilaterally in 13 cases. Of these 62 cases, the carcinoma had extended 
to the interstitial portion of the tube in 16, In 8 of these, the remains of a primary 
endometriosis were found, while in the other 8, carcinoma alone was present. Eight 
cases are detailed. 

The significance of this in attempts at treatment of corpus carcinoma by means 
of intrauterine radium alone is clear. It may also explain some recurrences where 
the surgical attack has not included removal of the tubes. 

The fifth report is a short summary. 

This work is an interesting and perhaps important contribution. While the 
originals contain much repetition and too much speculation, they should certainly 
be carefully read. The work would seem to justify confirmatory studies. 

J. L. McKelvey. 

Philipp and Huber; New Aspects of Pathogenesis of Endometriosis, Deutsche 

med. Wchnschr. 66: 1242, 1940, 

According to Philipp and Huber endometriosis develops either by continuous pro- 
liferation of the uterine mucosa or more frequently by implantation. In the ma- 
jority of cases of abdominal endometriosis the origin of the implantation is tlie 
endometriosis of the interstitial portion of the tube; in the others the source is the 
uterine mucosa itself. The implantations of abdominal endometriosis make their 
way through the tube or they may utilize other available routes. Hematogenic spread- 
ing is theoretically possible. The authors on the basis of their investigations arrive 
at a unitary interpretation of endometriosis. They reject the theorj' of serosa 
epitlielium in its original and modified form, as well as the assumption that every 
mesenchyma is capable of forming foci of endometriosis. They believe that local 
formation of foci of endometriosis as the result of tissue differentiation is no longer 
tenable. Their own conception is similar to that of Sampson, who was first to recog- 
nize implantation of detached fragments of uterine mucosa as tlie cause of 
endometriosis. Sampson’s theory met opposition, because it erroneously presupposed 
that cast-off menstrual mucosa was the source. It is the lirdng freshly built-up 
mucosa which is disseminated. The prerequisites in the majority of cases are the 
existence of endometriosis in the interstitial portion of the tube and a function- 
ing ovary. Endometriosis does not develop before or after the period of ovarian 
function, except, perhaps, when ovarian hormones are administered. The impor- 
tance of hormones in the development of implantation is demonstrated by the fact 
that they are frequently localized near the ovaries. A favorite location is the ovary 
Itself, where so-called chocolate cysts develop. The authors were able to observe 
such cysts in various stages of development. They emphasize that endometriosis 
owes Its development to the special properties of the uterine mucosa; the capacity 
of the cytogenie stroma to grow into deeper layers and the ability of uterine mucosa 
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Fortes and Varangot: Endometriosis and Pregnancy, Gynec. et obst. 40: 298, 1940. 

Endometriosis in the presence of pregnancy is rare, particularly because of the 
high incidence of sterility in women with endometriosi.s, and becau.se this condition 
is found chiefly in women in the fifth decade of life when conception is uncommon. 
Fortes and Varangot report a ease of endometriosis occurring during pregnancy. A 
biopsy performed late in pregnancy led to the wrong diagnosis of .spinal cell car- 
cinoma and a cesarean section was performed. After operation, the tissue was found 
to be endometriosis and not cancer. The error was due to the change which took 
place in the cells of the tumor because of the gestation. 

A review of the literature revealed that endometriosis during pregnancy may lead 
to errors in diagnosis and may' be the cause of serious complications. During preg- 
nancy there are two sites of predilection for endometriosis: the uterus, and the 
rectovaginal septum. Often uterine endometriosis is mistaken for a fibroid. Uterine 
endometriosis may lead to rupture of the uteins and severe hemorrhage during 
delivery. Eectovaginal endometriosis may produce dystocia and necessitate a 
cesarean section. 

De Jong and de Snoo maintain that most so-called ectopic decidual nodules which 
are frequently observed on the peritoneum, in the ovary and in lymphatic glands are 
foci of endometriosis which have undergone degenerative changes during pregnancy. 

J. P. Greeniiill. 


Levi, Alexander A.: Pedunculated Endometrial Cyst of the Uterus, New England 
J. Med. 224: 156, 1941. 

The case is reported of a 39-year-old woman in whom the following gynecologic 
anomalies were present at the same time: a pedunculated endometrial cyst within 
the uterine cavity, an intramural fibroid, and a dermoid cyst of the left ovary'. ^ 
After several severe uterine hemorrhages, the cervi.v was dilated and a bluis i 
globular mass, about 3.5 cm. in diameter, removed. Histologic study proved it to 
be an unusually large endometriosis cyst, its wall consisting of endometrium an 
some atrophic myometrium. Pedunculated endometrial cysts are extremely' rare. 

Hugo Ehrenfest. 


Bazy, Blondin and Chene: Clinical and Practical Significance of Rectal 
Endometrioma, Presse med. 47: 785, 1939. 

The authors report 2 cases of rectal endometrioma, eacli proved by biopsy. Tliey 
draw attention to the symptomatology of these cases, a painfully acute to sub.icu 
abdomen in the premenstrual period, usually afebrile and associated with 
in which mucus and blood are prominent. There may be isolated cases " 
premenstrual rectal hemorrhage. Other patients complain of a premenstrual pm 
which bears no relationship to defecation. ■ 

By means of proctoscopic examination in the premenstrual period, these 
tumors are usually' easily' recognized but are difficult to see postmenstrually . 
writers suggest a functional test by' the use of folliculin hormone prior to rec 
examinations in patients complaining only of a rectal neuralgia. 

One patient, aged 44 years, had been treated for hemorrhoids four years JC m ^ 
A proctoscopic examination revealed a tumor 7 cm. on the anterior surface o 
ampulla. Her natural menopause resulted in complete relief. 

The second woman, aged 45 ycar.s, had a painful abdomen prenienstrually for c.i 
of the preceding eighteen months. Tliis was accompanied by an afebrile 
and a bloody diarrhea. A rectal examination revealed a budlike tumor 1- cm. 
the anterior ampullar wall. X-ray castration gave complete relief. 

ClAIR E. Folsomf„ 
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significance of endometriosis is that it is a stigma of infertility, and it is due to 
uninterrupted menstrual cycles, because of late marriage and infrequent child- 
bearing. 

Wespi, J. H., and Kletzhandler, M.: Scar Endometriosis, Monatschr. f. Geburtsh. 
u. Gynak. Ill: 169, 1940. 

During the years 1923 to 1939, the authors observed a total of 73 cases of endo- 
metriosis in laparotomy scars. This is astonishing when we consider that only 390 
similar cases have been reported in the world literature. In five of the 73 cases, a 
cesarean section had been performed, but in the 68 other cases, pregnancy had been 
interrupted by an abdominal operation. In 76 per cent of thd cases, the endometriosis 
was located at one corner of the abdominal ivound whereas in only 20 per cent it 
was situated in the middle. (In 4 cases, there was no note as to the location.) 

The cause of the endometriosis in the authors’ cases was implantation of decidua 
from the uterine cavity to the abdominal w-ound. This explanation holds true both 
for the early abdominal hysterotomy cases and the cesareah sections. The reason 
that only 5 cesarean sections were encountered as opposed to so many abdominal 
hysterotomy^ cases is that the decidua at term possesses very little tendency to grow. 
Furthermore a curette was not used in the cesarean sections but was employed in the 
other cases. 

By changing the technique of their operations in such a way that no endometrium 
could come in contact with the abdominal wound, the authors have been able to reduce 
the frequency of scar endometriosis from 3.4 per cent to 0.9 per cent. 

Among the 390 cases of scar endometriosis reported in the literature, the cliief 
types of operations which preceded the endometriosis were’ as follows: ventrofixa- 
tion, 113; cesarean sections, 41; hysterotomy, 49; other openings made in the uterus, 
26; adnexal operations, 51; appendectomy, 18; and removal of vulvar vaginal and 
perineal scars, 43. 

J. P. Greenhill. 

Von Torzsay-Kiss: Endometriosis of Cervical Origin, Zentralbl. f. Gynak. 64: 
2257, 1940. 

It was long ago shown by Robert Meyer that heterotopic growths may arise 
which have their origin in the glands of the cervix. J. von Torzsay-Kiss reports a 
few such cases. Endometriosis arising in the cervix differs from endometriosis 
which has its origin in the corpus endometrium, both histologically and functionally. 
In corporal endometriosis the glands are lined by single-celled cylindric cells with 
their nuclei in the center of the cells. In cervical endometriosis, the glands are 
likewise lined by single-celled cj'lindrie cells, but the nuclei are tj-picallj’ in the basal 
portion of the cells. Functionally, endometriosis of corporal origin is under the 
influence of the ovarian hormone.s, and it therefore exhibits the physiologic changes. 
On the other hand, in endometriosis arising in the cervix the cells have only a 
secretory function and secrete a mucous discharge identical with that observed in 
the cervix. Hence, not all endometriotic growths respond to ovarian activity. The 
author therefore suggests that endometriosis be classified as corporal or ceryical 
depending on the origin. He believes cervical endometriosis does not result from' 
tran.sformation of cells in situ but is due to implantation of pieces of cervical 
mucosa. There is ample occasion for such implantations when one considers the fre- 
quency of trauma to the cervix. 


J. P. Greexhill. 
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Httssy, P.: Malignant Myoma, Zentralbl. f. Gyiiak. 64: 1540, 1940. 

The author reports a case in which a histologically benign tumor metastasized in 
a manner typical of frankly malignant growths. An obese 42-year-old para v con- 
sulted a physician for fever and precordial pain. An enlarged heart with incompetent 
pulmonary valve was found. Eadiographs revealed peculiar lung shadows. An 
abdominal tumor was palpable, apparently .deriving from the right ovary and a 
diagnosis of ovarian carcinoma with pulmonary metastases was made. At operation 
a myoma of over 1 kilogram weight was found attached to the uterus. A supra- 
vaginal hysterectomy was done. The patient died a cardiac death a few hours later. 
The metastatic nodules in the lungs showed a benign structure exactly similar to that 
of the uterine tumor. Small nodules were found on the leaflets of the tricuspid valve 
and in both lower branches of the pulmonary artery. The author emphasizes that 
histologic benignancy .does not always signify an absence of clinical malignancy. 

E. J. Weissman. 

Cirlo, C. R.: Myometrectomy. A New Technic for the Treatment of Uterine 

Fibroids, Presse med. No. 48, p. 925, 1940. 

The author describes a new operative technique for the removal of fibroids from 
the uterus. The operation, developed in his Buenos Aires clinic, is termed myo- 
metrectomy. The tubes and the round ligaments are severed at the cornual regions 
of the fundus uteri. Approximately one-half of the superior mass of the fundus 
uteri and its accompanying tumor, if present, is excised by transverse incisions. 
This portion of the operation resembles the defundation technique. 

The writer then proceeds to enucleate, between the uterine serosa and the endo- 
metrium, the residual portion of the fibroids and any excessive myometrium in the 
remaining segment of the uterus. Care is taken to preserve the residual endometrium 
in this lower segment. The upper ends of the endometrium are then coapted with 
suture. The mesial ends of the Fallopian tubes and the round ligaments are buried 
in the new cornual regions while the remaining superior edges of the myometrium 
are approximated into a new fundus-like extremity. Peritonization of the serosa 
surfaces concludes the operation. 

Cirio has performed this operation upon forty different patients. He notes that 
Eiberro, of Bio de Janeiro, has done nine similar operations. The writer concludes 
that his operation is of value in that it tends to remain a conservative procedure 
and coincidentally permits recurrence of normal cyclic function. The article is ne 
illustrated with six halftone plates. 

Ceair E. Folsojie. 


Correspondence 


Bibliography of Brenner Tumor 

To the Editor: 

In the June, 1942, issue of the American Journal of Obstetrics aM) GaI'- 
COLOGA', page 984, the cytologic details of the Walthard rest and the Brenner tumor 
were described. Since publication of this article a paper by Varangot (Les 
Ovariennes du Type Brenner. Etude Anatomique, Gyneo. etobst. .38: 11, 19' ; 
come to my attention. In this communication findings similar to those descri^ c 
me are recorded. This paper appears generally to have escaped notice, and it is 
pleasure that I acknowledge this original reference to the nucleus which I haie 
scribed as a fundamental characteri.stic of the Brenner tumor. 


022 West IGSth Street 
Neav York, N. Y. 

June 12, 1942 


JI.D. 


D. N, Danfortii, 
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Blaikley, J. B.: Endometrioma of the Colon Causing Stricture, Proe. Roy. Soc. 

Med. 34; 810, 1941. 

The author describes a specimen obtained by operation, representing a stricture 
so small that not even the tip of the little linger could be passed. The covering 
mucous membrane was freely movable over the fibrous tissue as hard as a cartilage. 
Microscopic examination showed here and there typical islets of endometrium in the 
fibrous tissue. 

The patient was a single woman, 40 years old, who always had a dysmenorrhea with 
pain in the left iliac fossa, which gradually got worse. During every menstrual period 
sire had severe, colicky pain and was constipated. Gjoiecologic examination showed a 
slightly enlarged uterus and a tender nodule on the back of it. In the middle of the 
pelvic loop of the colon wms found a small mass with thickened walls. It wms re- 
moved after completion of a subtotal hysterectomy with bilateral oophorectomy. As 
a rule, in cases of endometriosis, isolated masses cause only a local puckering of the 
intestinal wall ; complete encirclement undoubtedly must be rare. 

Hugo Ehrenfest. 

Tasch, H.; Eibroma Ovarii With Endometriosis and Ascites, Zentrabl. f. Gynak. 

64: 1823, 1940. 

The author presents an interesting case of an ovarian fibroma, weighing 3 kilo- 
grams, in a 60-year-old woman. On opening the abdomen approximately 10 liters of • 
serous fluid were released. Histologic studies showed the presence of endometrial 
tissue with cystic glandular hyperplasia. Although ovarian fibroma and ascitic 
fluid are not uncommon, the author was unable to find reports of endometriosis with- 
, in a fibroma. 

E. J. Weissman. 


Myoma 

Grosheck, W., and Pool, R. M.; Similar Pibroid Tumors Occurring in Identical 

Twins, South. M. J. 33; 1090, 1940. 

A paper of McFarland and Meade published in 1932 stimulated interest in this 
unusual condition. In it they stated that tumors arising in one twin of an identical 
pair must occur similarly, simultaneously and sjunmetricaUy in the mate. The authors 
feel that their brief ease report represents a contribution to the literature on the 
subject, since they were unable to find a single record of a similar condition. 

The patients considered in tills paper were colored, 24-j'ear-old identical twin 
sisters. In aU their physical characteristics and mannerisms there was a remarkable 
Similarity. One of them had noticed enlargement of the lower abdomen for two 
years. Upon admission she complained of pain in that region, and stated that she 
had been nauseated and vomiting for several daj'S. Menses were irregular and pro- 
fuse. Her uterus was enlarged by multiple fibroid tumors, and it extended above 
the umbilicus. The twin sister had been aware of a prominence of the lower abdomen 
for onlj' a month; there was some frequency of urination and dysuria of one week’s 
duration. Nodular distortion of the uterus by fibroid tumors brought the tumefaction 
to the level of the umbilicus. Both patients had a supravaginal hysterectomj-, and 
they made uneventful recoveries. Their anesthesia charts showed a similarity in 
puke rate, systolic and diastolic pressures. The liistologie diagnosis was simple 
multiple leiomyomas with considerable mj-xomatous degeneration in one of the 
tumors. 

This report includes a comprehensive bibliography. 


Arxoed Goldberger. 
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Washington Gynecological Society. President, Jolm Warner. Secretary, L. L. 
Cockerille, 900 17th Street, N. W., Washington, D. C. Fourth Saturday, 
October to May. 

New Orleans Obstetrical and Gynecological Society. President, E. L. Zander. Sec- 
retary, Eugene Countiss, 921 Canal St., New Orleans, La. Meetings held every 
other month. 

St. Louis Gynecological Society. President, S. A. Weintraub. Secretary, Joseph A. 
Hardy, Jr., 4952 Maryland Ave., St. Louis, Mo. Second Thursday, October, 
December, February, and April. 

San Francisco Gsmecological Society. President, T. Henshaw Kelly. Secretary, E. 
Glenn Craig, 490 Post Street, San Francisco, Calif. Begular meetings held 
second Friday in month. University Club, San Francisco, or Claremont Country 
Club, Oakland, Calif. 

Texas Association of Obstetricians and Gsmecologists. President, Roy Grogan. 
Secretary, J. Mclver, 714 Medical Arts Building, Dallas, Texas. 

Michigan Society of Obstetricians and Gynecologists (formerly the Detroit 
Obstetrical and Gynecological Society). 'President, H. C. Walser. Secre- 
tary, Harold C. Mack, 955 Fischer Bldg., Detroit, klich. Meeting first Tues- 
day of each month from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. President, Glen A. Wood. Secretary, 
Nathan N. Cohen, 713 East Genesee St., Syracuse, N. Y. Meets second 
Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists. President, T. M. Boul- 
ware, Birmingham, Ala. Secretary, Eva F., Dodge, Montgomery, Ala. h.ex 
meeting Montgomery, Ala., April, 1942. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster 

Jr., San Antonio, Texas. Meetings held first Tuesday of each month a 
Gunter Hotel. 

Seattle Gynecological Society. President, Glen N. Rotten. Secretary, R. Philip 
Smith, 1305 Fourth Avenue. Meetings third Wednesday. 

Denver Obstetrical and Gynecological Society. Secretary, Emmett A. Mechler, 1 
Tremont St., Denver, Colo. 

Wisconsin Society of Obstetrics and Gynecology. President, Roland S. Cron. 
Secretary, Robert E. McDonald, 425 E. Wisconsin Ave., Milwaukee, JS. 
Meetings held in May and October. 


Erratum 

Throughout the article by Paul C. Roberts entitled “Intravenous Administration 
of Basergen During the Tliird Stage of Labor, ’ ’ p. S49, of the May issue of t le 
Journal, the word Basergen should be Basergtn. 



ROSTER OF AMERICAN OBSTETRICAL AND 
GYNECOLOGICAL SOCIETIES* 


(Appears in January, April, July, Ootoier) 


American Gynecological Society. President, George W. Kosmak, New York, N. Y. 
Secretary, H. C. Taylor, Jr., 830 Park Ave., New York, N. Y. Annual meet- 
ing, May, 1943. 

American Association of Obstetricians, G 3 mecologists and Abdominal Surgeons. 
President, W. E. Cooke, Galveston, Texas. Secretary, James B. Bloss, 418 
11th Street, Huntington, W. Va. Annual meeting. White Sulphur Springs, 
Va., September 9-11, 1942. 

Central Association of Obstetricians and Girnecologists. President, John H. Moore, 
Grand Porks, N. D. Secretary-Treasurer, W. F. Mengert, Iowa City, Iowa. 
Next meeting, Des Moines, la., October, 1942. 

South Atlantic Association of Obstetricians and Gynecologists. President, Oren 
Moore, Cliarlotte, N. C. Secretary, T. J. Williams, University, Va. Next 
meeting, February, 1943, Southern Pines, N. C. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, L. E. Phaneuf. 
Secretary, Philip F. Williams, 2206 Locust St., Philadelphia, Pa. Next 
meeting, June, 1942, Atlantic City, N. J. 

New York Obstetrical Society. President, Henry T. Burns, Secretary, Ealph 
A. Hurd, 37 E. 64th Street, New York City. Second Tuesday, from October to 
May, Yale Club. 

Obstetrical Society of Philadelphia. President, John C. Hirst. Secretary, James P. 
Lewis, 3815 Chestnut St., Philadelphia, Pa. First Thursday, from October to 
May. 

Chicago Gynecological Society. President, Edward Allen. Secretary, Eugene A. 
Edwards, 104 S. Michigan Ave., Chicago, 111. Third Friday, from October to 
June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. President, Bruce A. Harris. Secretary, John J. 
Madden, 362 Washington, Ave., Brooklyn N. Y. First Friday, from October to 
May, Kings County Medical Society, 1313 Bedford Avenue, Brooklyn, N. Y. 
Baltimore Obstetrical and Gynecological Society. President, Lawrence Warton. 


Secretary-Treasurer, John W. Haws, 9 East Chase St., Baltimore, Md. Meets 
quarterly at Maryland Chirurgical Faculty Building. 

Cincinnati Obstetrical Society. President, E. W. Enz. Secretary, Edward Fried- 
man, 19 West Seventh St., Cincinnati, O. Third Thursday of each month. 
Louisville Obstetrical and Gynecological Society. President, Layman A. Gray. 
Secretary, E. P. Solomon, Hegbum Building, LouisviEe, Ky. Fourth Monday, 
from September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Howard Stearns. 
Secretary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. President, Thomas Evans, Jr. 
Secretary, Joseph A. Hepp, 121 University Place, Pittsburgh, Pa. First 
Monday of October, December, February, April, and June. 

Obstetrical Society of Boston. President, Thos. Almy, Fall Eiver, Mass. Secretary, 
Paul A. Younge, 101 Bay State Enad, Boston, Mass. Third Tuesday, October 
to April, Harvard Club. 

New England Obstetrical and Gynecological Society. President, Frederick L. Good. 
Secretary, E. J. Heflernan, 475 Commonwealth Avenue, Boston, Mass. Meet- 
ings held in May and December. 

acific Coast Obstetrical and Gynecological Society. President, T. Floyd Bell. 
Sccrctary-Treasurer, William Benbow Thompson, 6253 Hollywood Boulevard] 
-ingeles, Oalif. Next meeting, San Francisco, Calif., November, 1942] 


corrections should be addressed to the Editor of the 
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I F pharmacological reports. Millions o - 

W W I IX E Jde in this country during the last Bj 
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in accident cases, surgical shock, asphyxia, pneumonia, etc. 
and civilian hospitals throughout the world use CORAMINE 
and rely on its therapeutic efficacy. 

•Trode Mork Reo-U.S. 
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rapidly m tile untreated state. Therefore it is important to recognize 
early active lesions. ” i o 

has become well recognized that dependence on the presence of 
symp oiiis an of abnormal pliysical findings is frequently quite iiiade- 
ua e 01 ^ le detection of pulmonary tuberculosis. Many cases of 
u ercu osis reach an advanced stage liefore any symptoms are produced, 
1 IS le exceptional ease in which minimal lesions produce notable 
symp om.s. niy rarely do sjmiptoms occur until the disease has ad- 
vance ^ in o t le stage of tissue necrosis. It is significant that more than 
pel cent of all eases of tuberculosis reported to health departments 
are already in an advanced stage.- 

The inadequacy of even 'the most skilled physical examination in 

e ee ing t le presence of pulmonary, tuberculosis likewise has become a 
widely accepted fact. 


n-p oil ^ extensive review indicated that from 10 to 60 per 

niTccor) ®&ses of tuberculosis found on x-ray examination had been 
thivrl n-r ^ Physical ^amination. Bloeh"* estimated that' more than one- 
Ti)itrc 5 «ai - cases of clinically important chest disease are missed on 
sevv-iUvo ®^^^^^ation. He now believes that this estimate is too con- 
tuhprnn?,^'c; m Bi’owii® Carefully studied 1,004 patients with 

of d Wo ® Trudeau Sanitarium. -They found no physical signs 

Ipqo patients and physical signs indicating 

less disease than the roentgenogram in an additional 36 per cent. 

Thus, it would seem to be evident that physical examination of the 

e les a one should be eliminated as a reliable tuberculosis case-finding 
method. 


In recognition of the above considerations, fluoroscopy'’ of the chest 
was in ro need as a routine procedure for the patients attending the 
prenatal clinic of the Chicago Lying-in Hospital in 1934. All patients 
■weie^ mute to attend the chest clinic of the University of Chicago 
lines where the examination was made without charge. ' The fliioros- 
eopms were performed by members of the staff of the chest division. 

a having definite or suspected lesions at fluoroscopy were re- 
terred tor stereoscopic chest roentgenograms and for further investiga- 
1011 in t le chest clinic. Hue to difficulties in inducing patients to make 
a special trip to the clinics for fluoroscopy, only 64 per cent of the 
n inic t,roup were fluoroseoped during tlie first three years of the pi'O- 
oiam. Mien the results of these three years were compiled, the 
incidence of 1.06 per cent of unsuspected clinically important tubercu- 
losis found by fluoroscopy seemed so important that efforts were made 
to extend the survey to all patients attending the prenatal clinic. Since 
It was agreed by the obstetricians and internists concerned that tliis pro- 
gram was beyond tlie experimental stage, plans were made to inclnde 
loutine chest fluoroscopy as a permanent part of the regular prenatal 
caie. Since February, 1941, a fluoroscopy room staffed by members of 
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THE PROBLEM OP UNSUSPECTED TUBERCULOSIS 
IN PREGNANCY 

Incidence by Roentgenologic Techniques Compared With 
Incidence of Unsuspected Syphilis 

C. Wesley Eisele, M.D., William B. Tucker, M.D., Chicago, III., 
Robert W. Vines, M.D., Rochester, Minn., and 
John L. Batty, M.D., Hibbing, Minn. 

(Frotn the Department of Medicine, University of Chicago and the Chicago 

Lying-in Hospital) 

YjrJHEN pregnancy occurs in a Avonian who has tuberculosis, a serious 
problem confronts the physician. Although opinions differ con- 
cerning methods of treatment, there is common agreement as to the 
seriousness of the condition and as to the necessity for close supervision 
of the patient by lioth obstetrician and internist. In most instances, the 
Woman with active luherculosis .should not undertake the added burden 
of pregnancy, both because of the risks incurred during ge.station and 
because of the post-partum implications to both mother and child. To 
avoid disaster, the tuberculous woman who docs become pregnant re- 
quires the hc-st obstetric and medical care that is obtainable. As an 
obvious corollary to this, recognition of the disease is essential before the 
pregnant woman can benefit from this special medical attention; the 
earlier during pregnancy that the disease is discovered, the better is the 
outlook for the patient. As Seliwarz‘ has said “. . . it mast he borne 
in mind that unrecognized active tubei'culosis in pregnanc.v will procress 
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It will be noted that approximately 3 of 8 women were initially 
examined in the first trimester, when therapeutic abortion may best be 
done Avhen indicated, but that only approximately 2 of 8 women found 
to have clinically important tuberculosis were initially examined at this 
stage. In not all women with clinically important tuberculosis is 
therapeutic abortion advisable or necessary, but the lateness of diagnosis 
in the period of gestation proved an obstacle to the optimum management 
of an appreciable number of cases. Therapeutic abortion was performed 
two times in this series and advised in an additional patient. Steriliza- 
tion was done four times and advised in three additional patients. 


INCIDENCE 
PER CENT 



AGE GROUP 15-19 20-ZA- Z5-Z9 30-3<l 35-39 AO-W 
25^3 ZII3 110 8 395 104 

EACH GROUP 

Fig. 1. — Incidence by age of unsuspected clinically important Ptilmonary tubercu 
losis. active and inactive, showing the increasing incidence with age, paruc, 
of active tuberculosis. 

The results of the prenatal fluoroscopic survey covering the peiiod 
from Feb. 14, 1934, to April 1, 1937, have been reported in this Journal” 
The present study presents the data for the period from April 1, 193 1 , 
to July 1, 1941. The data of both periods are presented in paralle 
columns (I and II) and are summarized in Column III of Table I. A - 
though routine chest fluoroscopy provides valuable working information 
in conditions other tlian tuberculosis, notably in heart disease, for pur- 
poses of this paper only tulierculous lesions will be considered. 

The classification of tuberculous lesions is sub.iect to numerous vaiia- 
tions. For practical purposes, we have divided the lesions discovered at 




EISEI-.E ET AE. ; UNSUSPECTED TUBERCULOSIS IN PREGNANCY 185 


the chest division and physicians trained by the chest division has lieen 
an integral part of the prenatal clinic, and all patients are fluoroscoped 
as a part of their initial examination. Those found to have definite or 
suspected lesions, in addition to those patients with known tuberculosis 
or with tuberculosis discovered at the initial examination by history 
taking and/or physical examination are referred directly for stereoscopic 
roentgenograms. 

IIATERIAE AND RESULTS 

The patients attending the prenatal clinic are all of the white race. 
Although none of them are private patients, they do not represent the 
lowest economic strata inasmuch as most of them pay for at least part 
of their obstetric care and most of them are delivered in the hospital, 
usually paying part or all of the hospital fees. 

The average age of the patients fluoroscoped during pregnancy was 
25.5 years, with a standard deviation of 5.5 years. The distribution by 
age groups of the 6,928 women examined between 1937 and 1941 was 
as follows : 


AGE GROUP 

1 ^’0. 

PER CENT 

15-19 years 

1 665 * 

9.6 

20-24 years 

2,543 

36.7 

25-29 years 

2,113 

30.5 

30-34 j’ears 

, 1,108 

16.0 

35-39 years 

395 

5.7 

40-44 years 

104 

1.0 

Totals 

6,928 

100.0 


Incidence of clinically important tuberculosis was found to rise with 
age, as has been found to be the case in other studies. This was e.spe- 
cially true of active tuberculosis, less true of inactive clinically important 
tulierculosis, where a definite peak was found in the thirty to thirty- 
four age group. These findings are illustrated in Fig. 1. 

Recognizing the importance of the discovery of tuberculosis as well as 
of other factors complicating pregnancy as early as possible during 
gestation, obstetricians have for years stressed the desirabilit}' of patients 
reporting to their physician in the early months of pregnancy. An 
analysis of the 6,928 women examined between 1937 and 1941 as to the 
stage of gestation at which they first reported to the prenatal clinic, and 
when, therefore, they had their initial cliest fluoroscopy, shows that 
the average woman reported when she was 4.53 months pregnant. The 
distribution of the stage of gestation at the time of first examination is 
shown graphically in Fig. 2. Similar analysis of those patients found 
to Jiave clinically important tuberculasis revealed that there was a 
tendency for these cases to report somewhat later in the ge.station period 
on the average tlian did the entire group. Tlie figures were as folloivs- 



PER CENT EXAMINED IN 

rinsT 

TUIMKSTEU 

.SECOND 

TRlMESTini 

third 

trime.ster 

iotal frroup (0,92S cases) 
flinionlly important tuberciilosis 

37.9 

2.1.-J 

42.1 

52 2 

20.0 

22.4 
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Table I. Incidence op Unsuspected and Known Tuberculosis and Syphilis in 
Pregnant Women at Chicago Lying-in Hospital, in the 
Periods 1934 to 1937 and 1937 to 1941 



i 

PREVIOUSLY RE- 
PORTED DATA 
FEB. 14, 1934 

TO 

APR. 1, 1937 

11 

PRESENT STUDY 

APE. 1, 1937 

TO 

JULY 1, 1941 

III 

SUMMARY OF 

ENTIRE SERIES 

1934-1941 

1 

PER CENT 
FLUOR. PTS. 

PER CENT 
CLINIC PTS. 

NUMBER 

PER CENT 
FLUOR. PTS. 

PER cent 

CLINIC PTS. 

NUMBER 

PER CENT 
FLUOR. PTS. 

m 

iz; ^ 
a o 

62 2 
a a 

6- O 

Patients attending tlie prenatal 



100 

13^ 


snn] 

tBHiiii: 


m 

clinic 










Patients fluoroscoped 



64 

6,928 


79 



73 

Tubercidosis : 










Unsuspected tubercidosis of 










clinical importance discov- 










ered by routine fluoroscopy 










Active 

28 

0.69 


46 

0.66 


74 



Inactive 

15 

0.37 


21 

0.30 


36 

l^i 


Total 

43 

1.06 


67 

0.96 


110 



Known tuberculosis (includ- 

49 



50* 



99 



ing tuberculosis discovered 










by methods other than flu- 










oroscopy) 









1.38 

Total tuberculosis 

92 

■IK 

1.46 

117 

m 

1.33 

209 


Syphilis : 


B 



B 





Unsuspected syphilis (discov- 

55 

B 

0.87 

27t 

B 

0.30 

82 


O.Ox 

ered by routine Wassermann 










and Kahn tests) 










Known 

39 

■ 

0.62 

64t 

■ 

0.73 

103 


Total syphilis 

94 


1.49 

91 



185 
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patients and 9 patients who did not attend prenatal clinic. 

fThirteen of these patients were discovered to have syphilis during this pre^an^^^ 
elsewhere before coming to prenatal clinic. There were 8 additional pari *,,1 

syphilis delivered in the hospital, 4 private patients and 4 who did not attena i 
clinic. 

Jin addition there were 2 private patients and 10 hospital patients with knou 
syphilis. 


restricted according to the needs of the individual case. Naturally, the 
patients with active disease give the greatest concei'n. 

The group of patients with clinically unimportant disease includes 
those with calcified and calciocaseous lesions which appear to he hea e , 
and minimal fibroid lesions Avhieh appear inactive. In general, inclu^ e 
in this category are lesions ivliich, after investigation and observation, 
show satisfactory x-ray criteria of healing and are thought to mam es 
little likelihood of reactivation due to pregnancy. There were 
patients in this group, and they were judged to require no special tiea^ ^ 
ment. This group did not include individuals with a calcified primal} 
complex although these are considered to be clinically unimportant. or 
the most part, such jirimary calcifications are recognized and ideiiti c 
at fluoroscopy and further stud}’ is not made. 
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fluoroscopy into clinically imyortamt and clinically unimportant tubercu- 
losis. The clinically important tuberculosis ivas further divided into 
active and inactive lesions. The classification of each case was made on 
the basis of a survey of all facts Icnown concerning the patients, clinical, 
laboratory, and x-ray, by a team of tivo or three consulting physicians. 


TR I MESTER 


FIRST SECOND THIRD 


37.97. ^2.l7o EO.0% 



PER CENT 

20 13.5 



MONTH 

Pig. 2. — Distribution of stage of gestation when patients appeared for initial prenatal 

and fluoroscopic examination. 


The patients classified as having clinically important tuberculosis 
include those with active disease, and those with the disease in an in- 
active stage but such that reactivation during pregnancy or the puer- 
perium is a definite menace. Such cases will include those patients with- 
out symptoms or physical findings but who are found on x-ray examina- 
tion to have tuberculous lesions Avhich do not as yet give satisfactory 
evidence of healing by fibrosis and/or calcification. All of the patients in 
this classification are followed closely and their physical activities are 
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Table II. The Incidence of Tuberculosis in Obstetric Patients in Institutions 
Not Employing Case-Finding Methods 


AUTHORS 

INSTITUTION 

number 

OF 

obstetric 

PATIENTS 

PER CENT 

WARD OR 

CHARITY 

patients 

NUMBER OF 

CASES OF 

TUBERCU- 

LOSIS 

INCIDENCE 
OF TUBER- 
CULOSIS 
(PEE 
CENT) 

Allen and Baueri 
Chicago, HI. 

Eush Home Service 
and Presbyterian 
Hospital 

9,696 

*■ i 

7 

0.07 

Foxs 

Oak Park, El. 

West Suburban 
Hospital 

7,628 


11 

0.14 

Kushners, lo 

New York 

Bronx Hospital 

3,166 

100% 

0 

•0.00 

Levine and War- 
rickii, 12 
Brooklyn, N. Y. 

Beth El Hospital 

13,600 

33 

1 

0.01 

Potteria 

Orange, N. J. 

Orange Memorial 
Hospital 

10,000 

23 

3 

0.03 

Tamis and 

Clahri^ 

New York 

Morrisania Hospital 

1,009 

100 

0 


Tisdallis 
Brooklyn, N. Y. 


19,634 

15 

15 

0.08 

Tuckeris 

Chicago, HI. 

Chicago Maternity 
Center 

17,739 

100 

i 

CO 

0.10* 

Total 


82,472 


55 1 

0.067 


*The 18 cases of Tucker include 8 cases in which tuberculosis was suspected but 
not proved due to the patients failing to return. , 

The data of Royston, Jensen and Hauptman’? (St. Louis Maternity Hospital an 

0. P.D.) are omitted from the table. Some of their patients (number not sia i 
were referred to them for delivery because of known tuberculosis, and the auv 
point out that their figures therefore do not represent a true incidence of tuhercui _• 
Of 13,570 patients, 51, or 0.37 per cent, had tuberculosis. Of the patients with tu 
culosis, 37 per cent were negroes. 

incidence of unsuspected tuberculosis discovered by routine fluoroscopy 
There was a striking similarity in the two figures, 0.87 per cent for un- 
suspected syphilis and 1.06 per cent for unsuspected tuberculosis. lu 
the present study, a similar investigation reveals a surprising change. 
Although the incidence of tuberculosis remains essentially the same 
(1.06 and 0.96 per cent), the incidence of unsuspected syphilis has 
dropped to a little more than one-thii’d of its former level (0.87 to 0.3 
per cent). This is sIioito graphicallj’’ in Pig. 3. The incidence of knoun 
syphilis increased slightlj^ (0.62 to 0.73 per cent). There is a plaiisib e 
explanation for this dramatic decline in unsuspected syphilis. On Ju } 

1, 1937, the Illinois hygienic marriage law became effective, requiring, 
among other things, premarital serologic tests for sjqihilis. From Ju } 
1, 1937, to Jan. 1, 1941, a total of 189,846 blood specimens have been 
tested in the Illinois State Diagnostic Laboratories in compliance wit ^ 
this law. Of this number, 2,615, or over 1.3 per cent, were positive. 
(These figures do not take into account the tests done in private labora- 
tories.) 

With such higlily satisfactorj’- results accruing from large scale 
sj’philis case-finding activities, is it not reasonable to expect an equa > 
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The incidence of iinsiispeeted tuberculosis of clinical importance dis- 
covered by this survey has remained nearlj^ the same during the second 
period (0.96 per cent) as it was in the first reported period (1.06 per 
cent). The slight decrease of 0.1 per cent may well be attributed to 
statistical limitations. However, a factor was operating which would 
tend to decrease the incidence, namely, the dilution of the fluoroseoped 
group by the ever-increasing number of re-examinations of healthy 
subjects during recurring pregnancies. That is, during each year that 
the program operates, there is included a progressively increasing num- 
ber of women who have been found bj”^ fluoroscopy to be free of clinical 
tuberculosis in previous pregnancies. (Those discovered to have tuber- 
culosis are included in the group of known cases in any subsecpient preg- 
nancies.) During the calendar year of 1940, 18.6 per cent of tlie women 
fluoroseoped had been examined b.y us in one or more prior pregnancies. 
We conservatively estimate that during the second period of the survey, 
10 per cent of the 6,928 women examined were repeatei-s. If tlmse 693 
were deducted from the total, the incidence of unsuspected tuberculosis 
would be 1.07 per cent, a figure essentially identical to that of the first 
period. 

DISCUSSION 

What is the significance of discovering that approximately 1 per cent 
of our prenatal patients have unsuspected clinicallj’’ important tubercu- 
losis? As a means of estimating the value of the present ease-finding 
program, we have compared our data with the incidence of tuberculosis 
in pregnant patients reported from several hospitals and maternity 
centers where tuberculosis ease-finding programs were not employed. 
The social and economic status of the patients in most of these groups 
appears to be equal to or lower than that of the patients in our series. 
These data are summarized in Table II. In 82,472 obstetric patients, 
only 55 were found to have tuberculosis, an incidence of 0.067 per cent. 
The 1 per cent unsuspected tuberculosis discovered in our patients by 
routine fluoroscopy represents an incidence 15 times greater.* It is 
even more striking that the incidence of active tuherenJosis found in 
our survey is ten times greater than that found in similar groups where 
case-finding methods were not used. It is tlierefore a fair inference 
that 90 per cent of all active tuberculosis is missed by not employing 
some effective case-finding progi-am. Where else in medicine is a 90 per 
cent diagnostic error tolerated when simple, adequate methods are 
available for elimination of the error? 

Routine serologic tests for syphilis in pregnant women have come to be 
regarded as a medical necessity, and in some states as a legal necessit 3 ^ 
Today, no one questions the wisdom of this procedure. In our first re- 
port, *= we compared the incidence of unsuspected syphilis discovered in 
the pre natal clinic by routine Wassermann and Kahn tests with the 

*In our series, there were 99 additional patients with known tuberculosis. 
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Tliiis, it is also at a time when appropriate treatment will be of great 
benefit. Second, exposure of the new-born infant may be prevented by 
isolation from the mother in cases where the sputum contains tubercle 
bacilli. 

Jameson^® has proposed that the funds spent on prenatal ease finding 
could be used to better advantage in providing superior obstetric and 
medical care for the tuberculous pregnant woman, preferably in institu- 
tions organized espeeiallj'- for this purpose. It should be emphasized 
that all too often, even in the great majoritj'' of eases, the tuberculous 
pregnant woman is not recognized as such unless special case-finding 
methods are used, and therefore she cannot benefit by the special medical 
care proposed. 

Much discussion and eontroversj^ have raged concerning the relative 
merits of various case-finding techniques. We believe that in the hands 
of Avell-trained personnel, chest fluoroscopy followed by roentgenograms 
in suspected eases is an inexpensive, accurate, and efficient method. 

As Bloeh^® has said, ''There is good reason to believe that very few 
of even small parenchymal infiltrations are overlooked by an experienced 
examiner avIio is well trained in fluoroscopic technique, in roentgen diag- 
nosis, and in pulmonary pathology. Most of the critics of the fluoro- 
scopic method with Avhom we have had personal contact betrayed a con- 
siderable lack of these requirements and offered opinions on the subject 
which originated either from hearsay or from an apprehension of the 
unlmoAvn. ’ ’ 

Many of the figures cited to discredit tlie fluoroscopic method'* in- 
clude in the percentage error instances in which insufficient diagnoses 
were made as well as instances in Avliich lesions Avere erroneously 
diagnosed by fluoroscopy, and subsequently disproved by roentgeno- 
grams. Such criticisms are misleading in that these latter erroi’s are 
quite inconsequential, for their inclusion does not reduce the total 
amount of tuberculosis discovered in the group. 

The studies of Israel and Hetherington^- are noteAVorthy. In a seiies 
of 1,021 subjects examined simultaneously by fluoroscopy and stereo- 
scopic roentgenograms, in only 4 among 211 cases of definite tuberculosa 
found by x-ray Avere tuberculous infiltrations of immediate clmica^ 
significance missed by fluoroscopy. They calculated that the accuracj 
of fluoroscopy Avas 99 per cent in the hands of experienced physicians 
and 96 per cent in the hands of physicians less Avell trained. Stieiim 
believes that Auoroscopy has certain definite advantages over roentgenm 
grams, and reports instances of fluoroscopj^ discoA^ering lesions misse 
on stereoscopic films. 

A large part of the criticism directed against fluoroscopy as a screen- 
ing method is directed against the use of fluoroscopj^ alone (AA'ithout 
roentgenogi’ams of suspected lesions). With this we have no quan'e , 
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satisfying decrease in the incidence of tuberculosis among prenatal 
patients if similar laAvs -were applied to tuberculosis case finding? Just 
as the discovery of syphilis before marriage protects the innocent partner 
as well as the offspring against syphilis, so would premarital detection 
of tuberculosis protect the family. 

UNSUSPECTED UNSUSPECTED 

TUBERCULOSIS SYPHILIS 

PER CEHT 
IKCiDENCE 

LI 193'! -37 

1.0 
0.9 
0.8 
0.7 
0.6 
0.5 
0 .^ 

0.3 
O.Z 
0 .» 

0.0 

Pig. 3. — Comparison of incidence of unsuspected tuberculosis and of unsuspected 
syphilis in pregnant women, in the periods 1934 to 1937 and 1937 to 1941. The slight 
decline in the incidence of unsuspected tuberculosis in the two periods is in contrast 
with the marked decline in the incidence of unsuspected syphilis, following the passage 
of the Illinois hygienic marriage law in 1937. 

“Case-finding has become the watchword in the fight against tubercu- 
losis.”^® Recent years have seen constantly increasing activity in this 
field, especially among the adult population. It would seem that there 
is not a group anywhere more appropriate for- the application of tubercu- 
losis case finding than obstetric patients, for here the rewards of one’s 
efforts are magnified. In the first place, the disease is discovered at a 
time when the human organism is undergoing an unusual strain and 
therefore at a time when the disease is most dangerous to the patient 
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on 1,425 pregnant women, using the single “middle dose” tuberculm 
screen. Of the 671 patients who were tuberculin-negative, there were 
two eases of active tuberculosis, and among the 144 patients who failed 
to return to have the test read, there were two additional active cases* 

Tuberculosis case-finding programs for prenatal patients have been 
restricted almost exclusively to clinic patients. In view of the increased 
danger from tuberculosis during pregnancy, and since patients in the 
upper income brackets are not immune to the disease, it would seem 
desirable that private obstetric patients also should have the benefits 
of modern case-finding methods. In private practice, the use of routine 
roentgenograms probably is the most feasible method. That such a 
program is aetuallj’’ workable and productive of worth-while results 
has been demonstrated by Graham.^® Routine roentgenograms made on 
800 consecutive private obstetric patients revealed 8 eases (1.0 per cent) 
of active tuberculosis and 24 eases (3.0 per cent) of other significant 
parenchymal disease. 

Lest -vve be lulled b}^ a false sense of security engendered by the 
marked decline in the tuberculosis death rate which our generation has 
seen, it is noteworthy that this decline is not shared equally by aU age 
and sex groups. Wolff’s study®® of the differential decline of the tubercu- 
losis death rate in various age and sex groups shows a striking lack of 
decline in the group of jmung adult females. As the general tuberculosis 
death rate decline is worldwide, so also the retarded or absent decline for 
young adult females is worldwide. In some countries, notably England, 
thei’e has been a real increase in the mortality in this group.! Wolff 
suggests that this failure of young adult females to share in the favor- 
able general mortality statistics is closely connected with childbeanng 
and maternal activity. “Hence, it is our future task to diminish 
further the great risk of jmung women from tuberculosis mortality 
during the years of increased generative and maternal activity. This 
task is a medical one not to be solved by preventing pregnancies in yoimg 
women, but by alleviating the dangers always connected with child- 
bearing. ...” 

Tuberculosis has moved from fii’st place to seventh place as a cause of 
death in the general population. But for yoxmg women of the cliild- 

‘Graham, Auston and Putnam=' x-rayed and tuberculin-tested 7.493 
Alabama, and Saward, Putnam and Opie® 1,389 in Jamaica, Among the 
dividuals, 2.43 per cent manifest tuberculosis was found, the incidence being s.t'i r.g 
cent in positive reactors and 0.35 per cent in nonreactors. Including also intent 

found on x-ray without symptoms, the Incidence of combined manifest ana * , 

apical tuberculosis was 4.89 per cent, or 6.35 per cent among Positive-reacmrs 
0.66 per cent among nonreactors. Thus there is about 10 times as much tutxwcu u ■ 
both manifest and latent, among positive as among negative reactors to tuavreu > 
and an appreciable number of cases of tuberculosis of clinical qtnte 

have been missed by x-raying only positive-reactors. The first group of A.-ni/ 

tp. 138) : "f/ie tuherculin tests did -not reveal all persons with demonstraoie ‘ 
lesions, a few of which were manifest. Consequently any final 
amount and character of tuberculous infection .... should take into consiaera 
the results of both tuberculin tests and x-ray examinations” (italics ours). 

touring the war years of 1939 and 1940, the death rate from tuberculosis 
land and Wales for the population as a whole increased 9.7 per cent VL Re- 

former years, and the highest rate of increase, 15 per cent, occurred in femait 
tween the ages of fifteen and twentj'-flve, a group which already had the mb 
rate.” 
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except that in some instances a clear distinction is not made as to which 
method is being criticized. 

Roentgenograms offer the advantage of a permanent record and of 
some increase in accuracy, but in many situations it is doubtful that the 
slight increase in accuracy per se justifies the greatly increased expense. 
The several miniature roentgenogi’aphic methods recently introduced 
probably sacrifice aceuracj’- to a point where it is equal to, or below, 
the level of accuracy of the fluoroscopic method. 

There would appear to be a number of reasons why the tuberculin 
survey method is not as suitable for ease finding in the average adult 
group as the various roentgenologic methods. The tuberculin method 
is considerably more cumbersome, in that it requires multiple visits of 
each patient. It has been found that numerous adult patients tested 
do not return for the reading of the tests, and considerable personnel 
is necessary for adequate follow-up work. lanne and Muir,^"* for ex- 
ample, found that of 805 prenatal patients given tuberculin tests, 114 
(14 per cent) failed to return for a reading, and of the 284 positive 
reactors, 32 (11 per cent) failed to return for roentgenograms. Douglas 
andBirkelo®“ found that of 1,425 prenatal patients given tuberculin tests, 
144 (10.1 per cent) failed to return for the test to be read.^' A second 
disadvantage of tuberculin surveys in adult groups, especially in metro- 
politan areas, is the large percentage of positive reactors, all of whom 
require roentgenograms. In lanne and Muir’s-'* prenatal patients 
(Santa Clara County Hospital, San Jose, California), 41.4 per cent 
were positive reactors to tuberculin, and in Douglas and Birkelo’s®® 
study (Prenatal Clinics of the Health Department, Detroit), 47.6 per 
cent reacted to tuberculin. Inasmuch as all positive reactors require 
roentgenograms, the cost of these added to the expense already incurred 
in tuberculin testing would make the total expense closely approach that 
of a survey using roentgenograms from the beginning. In contrast to 
the large percentage of roentgenograms required in tuberculin surveys, 
in our fluoroscopic survey, roentgenograms were made on onlj^ 3.5 per 
cent of the subjects. The fluoroscopic method has the great advantage 
of scheduling the complete examination for tuberculosis at the time of 
the first clinic visit, thus eliminating follow-up failures and expense. 

A further objection to the tuberculin method for adults is raised bj'^ 
the question of accuracy. In a study correlating the tuberculin test 
and roentgenograms, Crimm, Potts and HudsoiP® found that “about 
21 per cent of the individuals with pulmonary le.sions would have been 
overlooked” if the tuberculin test alone had been employed. Douglas 
and Birkelo-^ made simultaneous tuberculin tests and roentgenograms 


*0£ the 10,968 fluoroscoped patients in our series, 33 (0.3 per cent of entire spnVq 
9 per cent of x-rays ordered) failed to have the x-rays ordered at fluorosconv 
half of these did not return for further prenatal or obstetric care Th°? = 

first visit. completing the examination, including roentgenograms, at 


the 
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PROGRESS IN MYOMECTOMY'' 

Surgical Measures and Diagnostic Aids Favoring Lower I\IoRBiDiTy 

AND Mortality 

I. C. Rubin, j\LD., P.A.C.S., New York, N. Y. 

(From the Gynecological Service of Ml. Sinai Hoftpital) 

T he operation of myomectomy was devised a little over one hundred 
years ago. According to Noble,^ 1906, the earliest operations ior 
the removal of fibroid tumors of the uterus were myomectomies. The 
first deliberate removal of a fibroid tumor was iierformed by Amu.ssat 
in 1840. Amussat’s work was not fruitful, as those who imitated him 
in Prance had bad results, and the operation was soon abandoned m 
Paris. W. L. Atlee^ was the next surgeon to perform a myomectom.i', 
which was the first successful one on record. Atlee’s first operation b.^ 
the vaginal route was performed in 1845. 

According to Bonnej'," myomectomy, in the early experience with ihis 
operation, consisted for the most part in removing pedunculated tximors. 
Only later experience gave gynecologists the courage to remove fibroids 

•Read (by invitation) at a meeting: of the Brooklyn Gynecological Societ.v, Marcli 
C. 19-12. 
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hearing age, tuhercxdosis is still first as a cause of death. The tubercu- 
losis toll of this group accounts for 20 per cent of all deaths, twice as 
high a mortality as from all puerperal causes.®^ In the light of these 
facts, a roentgenologic case-finding method becomes an essential part of 
prenatal care. 

SUMMARY AND. CONCLUSIONS 

1. The inadequacy of symptoms and physical examinations as means 
of discovering pulmonary tuberculosis has been discussed. An error of 
90 per cent may be expected when these methods alone are used. 

2. Routine chest fluoroscopy, followed by roentgenograms in all eases 
with definite or suspected lung pathology, is a satisfactory method of 
finding tuberculosis when carried out by an experienced examiner 
trained in fluoroseopie technique and lung pathology. 

3. Application of this method to 10,968 pregnant women, unseleeted 
except for the exclusion of known tuberculosis, disclosed 110 cases of 
unsuspected clinically important tuberculosis, or an incidence of 1.0 
per cent. Seventy-four cases, or 0.7 per cent, were shown to be active 
during the pregnancy. 

4. The incidence of unsuspected tuberculosis has remained nearly 
the same for the two periods of this investigation, namely, 1.06 per cent 
during 1934 to 1937 and 0.96 per cent during 1937 to 1941. 

5. In contrast to this, the incidence of unsuspected syphilis declined 
markedly, from 0.87 per cent during 1934 to 1937 to 0.30 per cent 
during 1937 to 1941. This decline may be attributed to the passage of 
the Illinois hygienic marriage law in 1937. 

6. Routine chest roentgenologic examinations sliould rank with routine 
Wassermann tests as a medical necessity in pregnant women. The 
desirability of premarital laws relating to tuberculosis similar to those 
relating to syphilis has been discussed. 

7. Tuberculosis in pregnant women is still an important problem, for 
although it has declined from first to seventh place as a cause of death 
in the general population, it still remains as the leading cause of death 
for women of the child-bearing ag-e. The tuberculosis toll in this age- 
sex group accounts for 20 per cent of all deaths, twice as hi^h a mortality 
as from all puerperal causes. 

The authors gratefully acknowledge the interest and advice of Dr. Robert G 
Bloch and Dr. Fred L. Adair. Their cooperation lias greatly facilitated this workl 
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111 many cases hysterectomy has been performed where myomectomy 
would have been feasible. On numerous oeeasions I have been able to 
demonstrate upon the extirpated myomatous uterus that the fibroids 
could have been enucleated satisfactorily, leaving the organ intact. 
Careful inspection and palpation of the myomatous uterus in situ can 
well reward surgeon and patient for the few moments spent in determin- 
ing the possibility of doing the more conservative operation. The sur- 
geon’s interest in the special task and his sjunpathetie attitude toward 
conservatism are essential prerequisites to the technical problem at hand. 
This is undoubtedly as important in performing mjmmectomy as in any 
other plastic reconstruction of organs and tissues. 

Still another reason it has seemed to me for a lessened interest in 
acquiring familiarity with measures designed to conserve the repro- 
ductive function in women, is the expeditious manner in which hysterec- 
tomy may be carried out in accordance wdth accepted technical stand- 
ards. The experienced gynecologist wlio is especially interested in re- 
taining the uterus will, however, go to the extreme pains, as Counseller® 
has done, of conserving menstrual function, though it becomes necessap" 
to anastomose the body of the uterus with the lower portion of the cervix 
after removing part of the uterus occupied by a cervical fibroid. I 
have several times removed large intraligamentous fibroids and sub- 
cervical fibroids, leaving the uterus intact with conservation of men- 
struation and, occasionally, of reproduction. 

Myomectomy is not feasible under three circumstances : 

1. When the adnexa are hopelessly diseased and a plastic reconstruc- 
tion of the Fallopian tubes is impossible, the ovaries being in such bad 
condition through chronic inflammation or endometriosis as to contra- 
indicate partial resection. 

2. When malignancy, especially carcinoma, is present. 

3. When there are adenomyomas which cannot be shelled out ’Witnou 
sacrificing too much of the myometrium. 

Myomectomy may be said to be indicated chiefly in the childbeainig 
age (1) to conserve the possibility of reproduction, and (2) to conseive 
menstruation. 

The painful experience encountered b 3 '- most gjmecologists who ha^e 
had to do a hj'stereetomy for fibroids in a young woman, particular j 
one ivho has never borne a child, will not fail to make them consi ei 
carefull}’' the feasibility of doing a mymmeetomj’' whenever it is possible. 

In general, nulliparous women under 40 ymars of age, wdio are to be 
operated upon for fibromymmas, may^ be offered the choice of a mjmmec- 
tomy^ with the proviso that it may not be possible to carry it out suc- 
cessfully. When no children are desired, an attempt can be made to 
conserve the uterus for menstruation and endocrine balance, particulai y 
in the neuropathic patient, provided the adnexa are found to be in goo ^ 
condition. Formerty myomectomy was considered only in relati% e y 
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having “shorter and shorter pedicles until at last they assayed to cope 
with those having none at all.” 

Bonney refers to W. Alexander of Liverpool, who reported in 1898, 
on a technique hy which he had been able to remove successfully as many 
as twenty-five tumors from a single uterus. Alexander’s paper met with 
hostile reception and nobody apparently referred to it until 1922 when 
Bonney looked up the literature on the subject. 

The fuller development of myomectomy may be said to have taken 
place in the last three decades. Chief among its protagonists are Howard 
A. Kelly, C. P. Noble, and the Mayos in America and Victor Bonney in 
England. In 1922 William J. Mayo® could report upon 909 cases while 
Bonney in 1925 reported the results of 220 consecutive myomectomies. 
Both Mayos and Bonney have since reported on larger series. Counseller 
and Bedard'* in 1938 reported on 523 additional cases from the Mayo 
Clinic while Bonney had done 403 myomectomies by 1930. Several re- 
ports dealing with ioO or more consecutive operations for uterine fibroids 
have been found in recent literature. But by and large there appears still 
to be hesitation on the part of gynecologists and more especially of gen- 
eral surgeons who prefer hysterectomy to mjmmectomy, reserving the 
latter for isolated eases. 

The slow development of myomectomy as compared with other stand- 
ard abdominal operations was stressed by Bonney as recently as 1931, 
when he discussed its technique. The most important objection leveled 
against this operation was hemorrhage, which was believed to render it 
more dangerous than hysterectomy. 

Many gynecologists can look back upon the earliest experience with 
myomectomy in the period between 1905 and 1925, when hemorrhage 
was considerable, at times alarming, and shock was not uncommon. Too 
tight and massive suturing to control bleeding was folloAved by pres- 
sure necrosis and marked felmile and peritoneal reactions. The post- 
operative convalescence was further handicapped by intestinal disten- 
tion and vomiting which added to the morbidity and in some instances 
to mortality. For these reasons many gynecologists and most general 
surgeons were led to prefer hysterectomy for the removal of fibroids as 
the more satisfactory procedure. 

There is another reason which may account for the unpopularity of 
myomectomy. The matter of conserving genital function was ap- 
parently negligible in the early decade of this century ; it was still the 
era of removing ovaries for the slightest pathologic indication. Credit 
is due Howard A. Kelly® and William J. Mayo for having urged the im- 
portance of conserving both reproductive and menstrual function for 
women in the third and fourth decades of life. 

Since Mayo’s recommendation, the operation of myomeetomj^ has ap- 
peared to gain in popiilarity. But this has followed the tendency toward 
surgical conservatism in general, especially with regard to the ovaries. 
Perhaps to some extent the advances made in the study of different 
aspects of sterility and of endocrine function may account for renewed 
interest in myomeetomy. 
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It has been demonstrated by hormonal assays that in the normal men- 
strual ovulation cycle there is an increase of female sex hormone at about 
the time of ovulation and again a few days before the next menses. Im- 
mediately after the onset of the menses an abrupt drop regularly takes 
place. The ovaries, however, continue to function even when the uterus 
has been removed and the blood cycle is not abolished. 

Malignant changes of myomas occur in from 2 to 4 per cent of cases. 
Examination of fragments of the fibroids by frozen section can he re- 
sorted to before closing the abdomen Avhen one of the tumors is at all 
suspicious. If the pathologic diagnosis is not conclusive, hysterectomy 
may be deferred until more complete histologic studies have been made 
of the tumors or at once be carried out without waiting for the laboratory 
report. Should the laboratory findings determine malignancy one may 
resort to the use of x-ray or radium. 

Sarcoma can at best only be conjectured preoperatively. During the 
operation it will not often be possible to recognize its presence by in- 
spection. When opportunity has been afforded to observe the progress 
of the growth which is rapid, sarcoma will naturally be strongly sus- 
pected. A very fleshy tumor, showing degenerative changes, provokes 
suspicion of .its malignant character. In such cases a frozen section can 
give the desired information. 

Should the diagnosis of sarcoma be made positivelj^ it will then be 
necessary to consider its size, its removability, the patient’s age, her 
parity, and, in ease of sterility’’, her keenness for childbirth. In a young 
woman who has borne no children, one can take the risk of removing the 
tumors and treat them as fibroids, keeping careful watch in the future. 
If there should be any’ signs of activity or tendency’ to rapid growth, re- 
sort to x-ray therapy can obviate an operative intervention with com- 
plete satisfaction because sarcomatous degeneration of fibroids is entirely 
amenable to x-ray’ therapy’. On the other hand, hy’sterectomy’ can be 
done if this should be considered preferable. 

Sarcoma has been encountered five times out of 481 my’omectomies m 
the cases at Mt. Sinai Hospital. In all 5, the tumor was relatively small 
and was discovered by the routine examination in the pathologic lab- 
oratory. Two were spindle-celled sarcoma and three my’osarcoma. Three 
patients became pregnant and have shown no tendenc.v to recurrence. In 
several instances frozen section showed marked cellularity’ without 
aty’pical mitosis. Careful follow-up in such cases is essential. 

Hilliard hliller' has recently’ made a plea for niy’omectomy in Avomen 
betAveen 20 and 40 y’ears. In 141 my’omectomies he found microscopic 
sarcoma in three specimens. Greenhill" remarks editorially’ in connec- 
tion Avith hliller’s report that removal is nearly' alAA'ay's curative Avitu- 
out need of postoperative irradiation and that it is rare for recurrence, 
to manifest themseh’es after such sarcomas. 
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young women. There appears to be a growing tendency in all parts of 
the world to extend the operative indication beyond the fortieth year. 
The age limit has been raised by some gynecologists to 45 years. 

With few exceptions, myomectomy is confined to the period of re- 
production. Beyond this period of life it is infrequently encountered. 
Less than 5 per cent were met in 481 cases of myomectomy at Mt. Sinai 
Hospital in women over fifty years of age (Table I) ; 14 between 50 and 
60, i.e., 3.9 per cent; 5 cases between 60 and 69, i.e., 1 per cent. Only 
12 myomectomies were done after the menopause. The earlier in the 
childbearing age fibroids are encountered, the more ideal is the opera- 
tion of myomectomy. 

Table I. Age Distribution op 481 Myomectojiies 


20-29 years 127 

30-39 years 299 

40-49 years 36 

50-59 years 14 

60-69 years 5 


It will be seen from this taJde that 426 myomectomies were done be- 
tween the twentieth and fortieth years (88.5 per cent). 

Exceptionally girls under 20 may develop one or several or more 
fibroids. Bonney had ah extraordinary case of a girl of 19 from whom 
he removed 92 fibroids. The chances for developing new fibroids in such 
case must be considerable, first because of the long period of years left 
to her and second, as Bonney has remarked, because the disposition to 
grow more fibroids must be peculiarly inherent. 

Although the incidence of first pregnancies in the fifth decade is not 
large, it is sometimes of the greatest importance to a newly married 
woman of 40 or over, who, despite liaving fibroids, continues to men- 
struate and, therefore, hopes for a child. 

It is noteworthy that of the 481 patients in whom m^mmectomy was 
done, 224, or 42 per cent, had never conceived and 88 patients had had 
one child ; 39 had two children. The rest had three or more children. In 
the whole group the total number of children born was 362. Of those 
who were gravid at some time, 58 had had one miscarriage, and 24 had 
had two miscarriages ; the rest had had from 3 to 5 miscarriages. The 
total number of miscarriages was 116, or one to three of pregnancies at 
term. 

That myomas actually play a role in the production of sterility has 
been proved repeatedly by pregnancy which follows enucleation of the 
tumors. Twenty-five of the 481 patients were pregnant at the time of 
myomectomy in the material of the Mt. Sinai Hospital ; 13 of these went 
on to fuU term. 

The ovarian cycle and its secondaiy menstrual cycle are essential 
during the period of reproduction, not only for childbearing but also 
for health, being an important link in the chain of endocrine function 
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livstprpf>tnniW n ^ subgroup consisted of 394 

iu mv loT-' total number of myomectomies. There was 

t!!nS nf.? ^ mortality of 2.35 per cent in the 394 hysterec- 

^ deaths in 171 myomectomies. Recent results from myo- 
y compare favorablj'’ with the best results from hysterectomy. 

Tlie associated adnexal lesions for which liysterectomy is done expose 
t le patient to greater risk. ]\l 3 mmectomy is as a rule a clean procedure 
and as such should not entail the same hazard. 

The danger of embolism in my experience does not enter into these 
cases to anj'’ greater extent than in the ordinarj^ laparotomjL There was 
one fatal embolism in the 481 cases at J\It. Sinai Hospital. 

he morbidity of all cases, using the American College of Surgeons’ 
standard, i.e., a rise to 100.4° P, on an}" tivo daj^s excluding the day of 
operation varies in different statistics. Two hundred sixty-five patients 
out of the 481 myomectomies had some elevation of temperature for five 
days ; 189 had some elevation for ten daj^s ; 26 patients had some fever 
beyond the fourteenth daj". 

Although the temperature reaction is a definite index of the postop- 
erative course following myomectomy as of any other operation, it does 
not have the same importance as vomiting, intestinal distress, wound 
healing, general discomfort or comfort, effect on the circulation and 
kidneys, and the duration of the hospital stay. 

The duration and course of convalescence are the best practical index 
to the postoperative recovery. Pour hundred and thirty-one of the 481 
patients left the hospital within three weeks ; 50 patients were hospital- 
ized for more than three weeks. I have no comparative statistics on 
this point with respect to hysterectomy, but if the latter should be 
shown to entail a shorter period of hospitalization it would not negate 
the value of mjmmectom}" for which the additional week or tivo is more 
than offset bj" the value of an intact uterus. My present impression is 
that mjmmeetomy compares favorablj" with, and in manj" cases is fol- 
lowed by a gi’eater degree of comfort to the patient, than hj^sterectomy. 

What to tell the patient before undertaking a myomectomy is of im- 
portance. The onty proper statement seems to be that one can and will 
do his best to conserve the uterus in attempting to remove the tumors; 
but that it is not xiossible to guarantee that mj"omectomj" will be feasible 
and that hysterectomy may not prove most advisable in the end. Oc- 
casionallj", after a survey of the laparotomj" findings, one may consider 
it rvorth while to discuss the situation with an intelligent husband in 
case a general anesthetic is emploj’'ed or with tlie patient herself in case 
spinal analgesia is employed. I have had occasion to resort to both these 
procedures. 

Technical Considerations . — In reviewing early experiences with my- 
oiueetoniy several factor’s were found to account for tlie unfavoi’ablc re- 
sults foi’merly encountered. (1) It was common practice to cut away a 
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Carcinoma may be associated with fibroids. In a series of 188 cases, 
Bland found carcinoma of the cervix twice and of the body eleven times. 
In the 481 cases of myomectomy of the present report there was not a 
single carcinoma. The reason for this absence is diffienlt to explain 
except in the possible peculiar immunity to cervical carcinoma enjoyed 
by the patients in the material from Mt. Sinai Hospital. On the other 
hand fundal carcinoma is by no means rare. Perhaps the uterine cavity 
was not entered in a sufficient number of eases to discover fundal car- 
cinoma. Nevertheless there was not a case encountered in the follow-up. 

The question of malignant disease associating with fibroids fre- 
quently comes to the foreground. Carcinoma apparently does not de- 
velop in the myoma per se. If present in the myomatous uterus, it arises 
from the cervix or the endometrium. When found, it demands total 
hj'^sterectom}’’ with radiotherapy or radiotherapy alone. It should never 
escape diagnosis, because curettage and biopsy of the cervix may be re- 
lied upon to establish its presence in suspected cases. Although not en- 
countered in the Mt. Sinai Hospital series, uterine carcinoma has been 
found associated with fibroids in from 1 ;2 to 3 :4 per cent of cases re- 
ported in the literature. It should therefore always be kept in mind. 

In connection with the diagnosis of carcinoma it is possible in most 
cases to demonstrate its presence or absence bj^ injecting a viscous 
soluble x-ray opaqvxe solution into the uterine cavity.® For this purpose 
only 2 or 3 e.c. of the contrast medium are used, the outlines of the growth 
being visualized without the danger or the necessity of the fluid entering 
the peritoneal cavity. This method may l)e used as a routine pre- 
liminary step in cases where myomectomy is contemplated and carcinoma 
is even mildly suspected. The method may precede exploratory curet- 
tage which it may render unnecessary. 

Mortality following myomectomy was appreciable in the beginning of 
the present century. Five per cent mortality was regarded as favorable. 
Higher rates were not infrequent. 

The more recent statistics show considerable improvement. Counseller 
and Bedard^ reported a mortality of 1.14 per cent in a series of 523 
myomectomies between 1925 and 1934. Hamant,® in 1933, reported one 
death in 156 myomectomies. Hilliard Miller had one death in 141 eases. 
The operative mortality of myomectomy need be no greater than that 
of hysterectomy, i.e., between 1 and 2 per cent. 

There have been 9 deaths (1.9 per cent) in a series of 481 myomec- 
tomies performed between Jan. 1, 1922, and Dec. 31, 1941, at Mt. Sinai 
Hospital distributed among 47 operators; 13 were members of the At- 
tending Staff; 25 were on the Resident Staff; and 9 were general sur- 
geons. 

There were 3,696 hysterectomies done by tlie groixp of 47 operators 
at Mt. Sinai Hospital during the same period. The total average mortal- 
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proximation to avoid whitening of the wound edges. Necrosis leads 
to suppuration, adhesions and eventuallj'- intestinal obstruction. A 
seroserosal suture of the Cushing type is desirable, care being taken not 
to include the lumen of the interstitial portion of the Fallopian tubes 
if the latter are encroached upon by the myoma. 

The tendency to excise elliptical portions of the seromuscular layers 
before enucleating the tumors has proved a decided disadvantage. It is 
better to have a loose flap whieli can be imbricated, affording close 
serosal approximation without tension. If necessaiy, excessive tissue can 
be trimmed after the nucleation and obliteration of the tumor cavity has 
been completed. The peripheral sutures may now be tied without undue 
tension. This procedure allows for wound approximation comparable to 
the closure of the uterine wound in a cesarean section. Through one 
incision it is possible to plan the removal of a number of fibroids by 
squeezing them through the exposed uterine wound and thus visualizing 
them. When this is not feasible one can locate the tumor, incise it 
boldly and treat it in the same way as the subserosal intramural tumor 
at the first attack. If pedunculated tumors are close to either pole of 
the incision the pedicle can be circumcised and included in the main 
incision. For multiple subserous tumors it is a good plan to pass a 
suture to one side of the pedicle cutting it off with due allowance for 
serosa which can be approximated by the continuation of the preliminary 
suture. 

For securing hemostasis several methods have been employed in my 
series : 

(1) The old method of having an assistant grasp the broad ligaments 
firmly whenever possible until the fibroids have been enucleated and tne 
suture is complete; (2) clamps protected with rubber tubing are appne ^ 
to the broad ligaments, utilizing ordinarv Carmalt clamps or enterostomy 
clamps similarly protected. In many cases this was satisfactory, t ^ 
In a number of instances broad tape or stout silk thread 
means of a Deschamps needle from the immediate proximity^ o± t ' 
lateral wall of the cervix througli tlie broad ligament on each side an 
tied over its upper margin or just underneath the tube, to avoid ^ i 
possible cutting through of its lumen. This also was satisfactory i 
some cases but could not be applied in others where the tumors we 
large and distorted the broad ligaments or where adhesions made it u 
feasible. ^Wienever possible the uterus may be brought out of the ai- 
dominal wound so that the peritoneal cavity can be protected ‘^Sains 
seepage and at the same time hemostasis more completely secured. I / 
The last two and one-half years I have utilized an elastic rubber 
quet passed through the broad ligament from 1 to inches 
of the lateral margin of the cervix encircling the cervix on four sine- . 
By stretching the two ends taut posteriorly and crossing them, i 
ligature is clamped at the constricting point. This has proved the m 
effective and completely hemostatic method so far devised. I have n 
tried out this method preliminary to hysterectomy in order „ 

how much bleeding was actuallj^ occasioned when various portions o 
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good part of the myometrium with the fibroid. In other words tlie in- 
cision first made was elliptical, including a good portion of the serosa 
of the uterus overlying the fibroid as well as part of the muscle wall 
which was spread over it. The result was that, in approximating the 
uterine wounds, there was tension which eventually led to necrosis, sepa- 
ration of the uterine wound, suppuration and intestinal adhesions with 
intestinal obstruction more or less complete. (2) Many wounds were in- 
variably made in order to enucleate individual fibroids. (3) The-uterus 
was replaced into the pelvis with the uterine serosa presenting several or 
many wounds which provoked agglutination and adhesions. (4) Hemor- 
rhage against which sufficient prophylaxis was not provided. (5 ) Inclu- 
sion of the tubal lumen in the suturing of the uterine wounds which ac- 
counted for failure to conserve reproduction. 

In the days before transfusion the operation of multiple myomectomy 
was fraught in manj>' instances with considerable hemorrhage leading to 
much lowered resistance and shock which was not combated adequatelj'’ 
and hence the immediate outcome of the operation as well as ultimate 
postoperative recovery were often unsatisfactorJ^ 

Sometimes the surgeon took the precaution of having an assistant hold 
the broad ligaments to prevent too much bleeding. Resort to hot pads 
applied intermittently during the operation controlled hemorrhage to 
some extent. 

The postoperative morbidity and mortality were so much greater than 
attending hysterectomy and other operations, that most gynecologists 
and, more especially general surgeons, abandoned mj’-omeetomy for the 
operation of hysterectomy where all the bleeding could be completely 
controlled. 

The problem therefore was threefold: (1) to plan the removal of the 
tumors in such fashion that they can be enucleated through a minimum 
of incisions, sometimes one incision sufficing to enable the surgeon to 
remove several fibroids. (2) The incisions Avere preferably made on 
the anterior and superior surface of, the uterus, sparing the posterior 
and posteroinferior aspects as much as possible Avhile keeping a safe 
distance from the tubal insertions. (3) The incision should be linear 
and never elliptical, partially bisecting the fibroid so as to determine 
readily the subeapsular plane of cleavage. Each half of the tumor is 
grasped with a tenaculum, enabling easy peeling out in an avascular 
fashion. Blunt and sharp dissection are used. I haA’^e found a gauze 
sponge very handy for the enucleation. Before it is completely enu- 
cleated the tAvo halves of the tumor are tAvisted, thus forming a sort of 
pedicle A\ffiich is clamped and cut. 

By careful suturing, the cavity left by the enucleated fibroid is 
obliterated and more or less natural configuration is conserved. Continu- 
ous and interrupted sutures may be employed. In suturing the sero- 
muscular layers care should be given to accurate but not too tiglit ap- 
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passing the ligature through a thin avascular portion of the cervix just 
above the level of the uterocervical junction. Compression of the ureters 
if this takes place for ten to twenty minutes cannot cause ureter injury. 
In none of the eases in which the broad ligament cervical tourniquet was 
used has any injury been encountered. 

Of equal importance with the prevention of hemorrhage is the protec- 
tion of the uterine wounds after the fibroids have been removed. I be- 
lieve that attention to this matter has saved a good many uteri and has 
encouraged me to perform myomectomy where I ordinarily would have 
considered hysterectomy and where the latter operation was advised 
by colleagues. 

Eealizing the importance of protecting the uterine wounds, in my 
early experience I found it serviceable to fix the omentum by fine sutures 
to the Avound area of the uterus or by ventrofixing the uterus to the 
abdominal Avail. Later I employed the anterior edge of the incised 
vesicouterine peritoneum to cover over most of the uterine Avounds, thus 
at the same time anteverting the uterus and preventing its retrocession 
into the pelvis. At first the anterior uterine pouch Avas incised, the 
peritoneum freed as Avidely as possible and then seAved to the uppermost 
angle of the uterine Avound. Later I found that it Avas not necessary to 
make a flap as in the Ioav flap cesarean section but to tack the intact 
loose portion of the vesicouterine peritoneum on to the uterus and 
protect the uterine AAmunds horizontally. This has been later modified 
by the equally simple measure of seAving the loose portion of the parietal 
peritoneum from side to side over and above the upper limit of the 
uterine incision and completely extraperitonizing the uterine AVOund 
area. A portion of the posterosuperior uterine area can thus be segre- 
gated from the general peritoneal cavity. 

For the Ioav situated posterior uterine Avounds, I have employed the 
appendices epiploicae from the sigmoid or by actually tacking Avith 
interrupted fine sutures the sigmoid serosa to the posterior uterine Avail. 
The sigmoid being mobile does not overcome the fixation from above 
Avhieh anteverts the uterus so that in the end the uterus maintains a 
fairly normal position. "When the fibroid is situated at the uterine 
cornu, the uterine AAmund may be covered oA’^er simply by taking some 
sutures betAveen the roiuid ligament and the utei’ine serosa as in the 
treatment of adnexal pedicles. Both round ligaments may be utilized 
if the cornual fibroids are bilateral. 


In my Avhole series only one of the early cases had definite sjunp- 
toms of subacute intestinal obstruction. The uterine AVOund had not 
been protected in the manner just described. This patient recoA'ere , 
thanks to gastric and intestinal drainage and intraA^enous infusion. In 
tlie entire series of 481 myomectomies onL’- one ease of postoperative in- 
testinal obstruction required a second laparotomy for the release of a 
kinked, adherent loop of intestine. This patient recoA’ered. 
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■uterus Avere incised. In practically all cases where the preliminary test 
was made incidental to hysterectomy, complete hemostasis was demon- 
strated. Only when the incision was made into the proximal por- 
tion of the isthmus Avas slight bleeding encountered, but the uterus 
itself could be incised ad lib AAuthout causing any appreciable bleed- 
ing. A similar experience Avas met in myomectomy. The fibroids 
can be incised bloodlesslj’", enucleated, and the bed obliterated by ap- 
propriate suturing, after Avhich the clamp is removed from the tourni- 
quet and the latter AvithdraAAUi. The four openings made by the tourni- 
quet on the anterior and posterior aspects of the broad ligament are 
then closed by fine catgut sutures Avhich require one or tAVO minutes. 

It is a good plan in using this method not to alloAV the tourniquet to 
be applied for more than ten minutes at a time because it is theoretically 
possible that tissue deAutalization can take place Avith the production of 
histamine Avhich can sAvarm into the circulation causing possible shock. 
In one of my first cases from Avhich 33 tumors were remoA'^ed in this 
fashion, the elastic ligature Avas applied for some forty minutes. The 
patient AA^ent into shock after being returned to her bed, and Avas re- 
stored after several hours by intravenous infusion, ephedrine, coramine 
and cortate medication. There had been no bleeding to account for the 
shock nor Avas the operation so long as to consider it a factor in its 
production. It is quite possible that shock Avas produced in this case 
by the prolonged application of the elastic tourniquet. This accident 
has not been encountered in several dozen myomectomies in Avhich the 
tourniquet has since been used. 

P. Borras^“ of Eosario, Argentina, has reported Avell over 100 cases in 
AA'hich he made use of the elastic ligature since our discussing this pro- 
cedure in 1939, but made no mention of shock. In a personal com- 
munication, Borras expressed the opinion that the shock observed by me 
in the ease in Avhich 33 tumors Avere removed Avas due to the length of 
the operation. With this opinion I do not agree as the length of the op- 
eration Avas one hour and tAventy minutes Avhich should not per se induce 
shock. 

The elastic ligature has been used in a number of Avays, especially in 
the early Porro technique. Its use as a cervical uterine vessel tourni- 
quet appears to have been published only comparatively recently by 
Borras. Yet the idea may have occurred to others. William Linder 
of Brooklyn had occasion to use this very method some thirty-odd years 
ago in a ease of fibroids but never published it or folloAved its use in 
other cases.® 

It is not suggested that this elastic rubber tourniquet be used in all 
cases. It is not necessary to employ it for a simple pedunculated fibroid 
or for small tumors. It is especially indicated Avhere several or more 
mtramural fibroids of good size are to be enucleated and AA'here bleedino- 
can be reasonably certain and considerable. The possibility of injuring 
the ure ter is essentially theoretical. It can absolutely be avoided bj" 


•Personal communication. 
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Tubal obstruction can be demonstrated so much more conveniently by 
uterotubal insufflation with COo that I have not used radiopaque sub- 
stances for this purpose in myomatous uteri. 

The diagnosis of submucous fibroids may be ventured when the patient 
complains of profuse menses accompanied by clots and cramps. It may 
be the only fibroid present, enlarging the uterus symmetrically and 
not beyond the size of a fist. The use of the uterine sound has value in 
many cases. In past experience an exploratory curettage often disclosed 
the encroachment upon the uterine cavity, but in a certain percentage 
even this procedure has failed to establish the diagnosis. We have re- 
cently employed x-ray opaque contrast media for this purpose with sat- 
isfactory results. 

By and large, submucous mjmmas have lieretofore demanded hj'sterec- 
tomy in preference to x-ray treatment or radium therapy. But in young 
women neither of these radical procedures is absolutely necessary be- 
cause it can be removed as safely as the ordinary fibromjmma by the 
vaginal or abdominal route. When solitaiy it can, except in rurgins, e 
removed by opening the anterior or posterior cul-de-sac. In virgins an 
nullipai’ous women, the abdominal route is generally preferable. 

Treatment of the submucous fibroid which protrudes , from the ex- 
ternal os varies with the size and amount of protrusion and the 
of the degeneration and inflammation ; also as to whether it is associa e 
with other fibroids requiring removal. If the submucous fibroid is sma 
and protrudes from the external os, it may be treated as a simple po ^ 
by avulsion and in an ambulatory fashion. A largei’, apparent y unni 
fected submucous fibroid filling and dilating the vagina may requue 
incision into the remaining portion of the capsule and also remo^a 
by avulsion. If the pedicle is long and thick it may be circumcised an 
ligated before cutting. Sometimes the pedicle is entirely avascular, a 
other times it may be attended with considerable bleeding. 

If bleeding is present after removing the submucous ^ 

uterine cavity may be packed thoroughlj'' with iodoform gauze, 
bleeding occurs packing is not necessary. 

If in addition to intramural and subserous fibroids there is 
infected, degenerated large submucous myoma, it is best to 
protruding tumor, iodize the utei’ine cavity and pack it wit lo o 
gauze which may be left in for one or two days to control bleeding a 
for purposes of disinfection. The rest of the fibroids ® 

at a later date after all signs of possible peritoneal irritation oi in a 
mation have subsided. It is unwise to attempt abdominal nij omec o 
at the same operation unless the submucous tumor shows no signs 

inflammation. _ . 

The incision for a submucous fibroid by the abdominal route is^ 
into the uterine fundus partiallj' bisecting the myoma and grasping e 
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An important item in prophylaxis of morbidity and mortality in con- 
nection with multiple myomectomy is the avoidance of routine appendec- 
tomy. It has been a long standing conviction that a quiet, i.e., normal 
looking appendix should not be removed at the conclusion of a myomec- 
tomy because it is so “handy,” 

One need only to scan the literature and review his ovm results after 
laparotomy for pelvic disorders, where an incidental appendectomy was 
done in order to be convinced that morbidity and mortality are occa- 
sionally produced by the appendix stump no matter what the particular 
technique employed. It is a good rule after performing a complicated 
hysteromyoplasty to inspect the appendix and to remove it only when 
adherent or otherwise diseased. Simple myomectomies may be more 
safely combined with routine appendectomy. 

Ventrofixation and Ventrosuspension as a Precautionary Measure . — 
When the incisions have been made on the posterior aspect of the uterus, 
the latter has a tendencj^ to be anchored down. In order to avoid this 
the uterus may be ventrofixed by separate plain eatgut sutures. Suspen- 
sion by the round ligaments may also be done. Ventrofixation, more- 
over, approximates the uterus to the abdominal wall so that if there is 
any oozing or infection, it may come through the abdominal wound 
rather than invade the free peritoneal cavity. The fixation produced 
by plain eatgut sutures is temporary and is not likely to interfere with 
future pregnancies. But this procedure should be reserved for cases 
where it is chiefly desirable to conserve menstruation. 

An idea of the frequency of tubal disease associating fibroids is given 
by the fact that there were 89 cases out of the 481 cases in which myomec- 
tomy was done at Mt. Sinai Hospital. For these lesions unilateral 
salpingo-oophoreetomy was done in 60 cases and partial bilateral salpin- 
go-oophorectomy in 2 cases; unilateral oophorectomy in 3; partial 
oophorectomy in 9 ; nnilateral salpingectomy in 6 and partial salpingec- 
tomy in 2; salpingotysis and salpingostomy in 6. Appendectomy was 
done in 68 eases ; ventrofixation or suspension in 19 ; hernioplasty in 2 ; 
Pothergill operation in 2 ; and anteroposterior colporrhaphy in 11 eases. 
Pregnancy was interrupted in 3. 

Lipiodol as a Biagnostic Measure . — Whenever lipiodol is used for the 
diagnosis of submucous fibroids or to note the distortion of the uterine 
cavity by multiple fibroids, the injection should be made very slowl}^ 
and under fluoroscopic control. As soon as the uteilne cavity is fiUed 
udth lipiodol and before it entei*s the tubes, the x-ray film can be taken. 
The pressure should not be raised after the tubouterine junctions have 
been visualized. The oil should be allowed to escape immediately after 
the exposure. This precaution is taken to avoid affecting the ciliated 
epithelium of the tubal lining and to prevent inspissation in the tubal 
lumen. The use of soluble visco rayopake in fractional doses is superior 
to the use of lipiodol, because it leaves no residue after a few minutes. 
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thought that the multiple enucleation would leave a uterus unfit for 
pregnancy and in the event of conception' would be a source of danger. 
It is, however, surprising how often it may be possible to enucleate most 
if not all of the fibroids when one starts out with the express object of 
conserving the uterus. I have removed S3 fibroids from a young woman 
,of 31 ; and Bonney reports the removal of over 100 fibroids in a single 
case. 

Not all fibroids need to be removed. The large fibroids are always 
enucleated. In many cases smaller fibroids may be left in situ when 
their position is in neutral places and their removal might jeopardize the 
patient’s chances for operative recovery. 

Multiple enucleations should be attempted unless the technical diffi- 
culties are too great, entailing danger per se to the patient. In such 
eases one may be compelled to do a subtotal hj’-sterectomy or high ampu- 
tation of the uterus, preserving the menstrual function or, as is the prac- 
tice in Holland, of transplanting some endometrium in the cervical 
stump with satisfaetorj^ results (Wijsenbeek).’^ 

There will alwa 3 ’'s be a few eases where some factor arises to prompt 
the surgeon to leave in one or several small fibroids although it would 
be preferable to remove them. An anesthetic badly tolerated by the 
patient or some untoward accident otherwise demanding cessation of 
further operating may lead the surgeon to a quick decision of conclud- 
ing the operation as fast as possible. Shock is another consideration. 
If after removing many fibroids one or two are found on the lower 
posterior aspect of the utez’us the I’emoval of Avhieh may demand more 
time than is required for the simpler removal of fibroids more favorably 
situated, it is wdse not to attempt it. Surgical judgment is tested by 
just such incidences. It is better under these circumstances to be con- 
tent with anjncomplete removal than wdth a serious postoperative result. 

In Bonnej^’s series of 403 cases the tumors removed "were solitary 
in 166 and multiple in 237. 

In 219 cases out of 481 of the Mt. Sinai Hospital series, only one 
myoma was enucleated. In 262 cases, from 2 to 33 fibroids were re- 
moved. 

In several eases of young wmmen, myomectomj’' was followed for ten 
or more years wdth normal menstruation and the birth of one or two 
children before symptoms suggesting ne'w fibroids manifested them- 
selves. The operation of myomectomy may be said in such cases to 
have earned its own reward. A second myomectomy is rarely done, but 
in properly selected cases can undoubtedly be repeated. Each case must 
naturally be treated accordingly. I have recently operated upon a mai- 
ried woman of 40 years, removing multiple fibroids six 3 'ears after a 
previous myomectomy done clseAvhere. The cervical broad ligamen 
tourniquet made the second myomectomy possible and satisfactory 


•Verbal communication. 
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half of the tumor with a tenaculum forceps. By careful dissection the 
capsule may be freed from the tumor and shelled out, leaving the endo- 
metrium intact. The latter is recognized readily by its shimmering- 
bluish appearance and its soft character. The tumor bed is sewn up 
in the same way as in the case of any intramural fibroid. 

Some submucous fibroids, however, are denuded of endometrium 
over the pole protruding into the free uterine cavity. In such cases 
the latter must be entered. The mucosa can then be sewn over by sub- 
mucosal sutures or by sutures which approximate the mucosal edges 
themselves. Accidental entry into the uterine cavity is treated similarly. 
If the cervical canal is patulous and no preliminary curettage was done, 
iodoform gauze can be passed through from above into the vagina using 
a special gauze passer or ordinary probe. The myometidum is then seivn 
over in the, typical fashion. 

Accidental entry into the uterine ca-vity which can occur in enucleat- 
ing fibroids that are close to the endometrium need not militate against 
completion of the myomectomy in favor of hysterectomy. When this ac- 
cident occurs, the mucosa is sewn with fine catgut as in a cesarean op- 
eration. In the 481 eases of myomectomy at Mt. Sinai Hospital, the 
uterine cavity was opened 57 times. Detailed analysis of these cases 
showed no appreciable influence on morbidity or mortality. The uterine 
cavity being clean, it practically always may be opened without adding 
hazard to the patient. Accidental entiy into the uterine ca-vity, how- 
ever, was not necessarily due to the presence of submucous myoma. 

Submucous fibroids were removed by the vaginal route in 11 cases on 
the gynecologic service of Mt. Sinai Hospital since 1924. In 2 cases in 
nulliparous women a small fundal submucous myoma was partially ex- 
posed by anterior vaginal hysterotomy and by a single tenaculum hook 
brought do-wn to a point where it could be incised and shelled out. 

The presence of submucous fibroids, in addition to other types, should 
not discourage attempts at conservative surgery. The interesting case 
encountered by Dr. H. N. Vineberg in this respect is instructive. In a 
young woman of 26 he found that he had to cut into the uterine cavity to 
remove a large submucous fibroid; a number of intramural and sub- 
serous fibroids had already been removed. The uterine wounds were 
all carefully sutured, leaving an organ which differed considerably from 
the normal nonfibroid-bearing uterus. This patient slopped her next 
period which should have appeared during her hospital stay and she 
was dulj^ delivered. Despite the invasion of the uterine ca-\dty, the 
young impregnated ovum continued to grow to term. As this may have 
been the only chance this patient had for pregnancy, the surgeon’s 
conservative efforts were abundantly rewarded. 

Multiplicity of Fibroids. — Formerly, multiple fibroids at once dis- 
couraged any attempts at enucleation. As Bonney remarks, it was 
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The complete planning of myomectomy includes diagnostic measures 
by Avhich to exclude or demonstrate the presence of intrauterine lesions, 
chiefly, retained products of conception in incomplete abortion, sub- 
mucous myoma, polyps, and carcinoma. These can be diagnosed by 
exploratory curettage done before tlie myomectomy. Practically all 
intrauterine lesions are amenable to demonstration by means of ra- 
diopaque media injected into the uterine cavity. A viscous soluble 
crystalloid iodine solution has been found useful and safe and may re- 
place diagnostic curettage. Uterine polyps may be removed by curettage 
and the polyp forceps, and submucous myomas may be removed by 
vaginal or abdominal hysterotomy at the same time as other fibroids 
are removed. If the operation is designed to relieve sterility the uterine 
incision and suture should guard against implicating the insertion of the 
Fallopian tubes. 

Eecurrences are relativelj'^ rare and arise from seedling fibroids over- 
looked at the time of operation or escaping inspection because of their 
embedded location. The choice of a second myomeetom}^ is left in such 
cases to the patient, provided she is young enough and still desires chil- 
dren or resort may be had to hysterectomy or radiotherapy. In from 
25 to 35 per cent of the eases, myomectomy has been followed by preg- 
nancy. This would appear to justify the pains taken by the surgeon in 
conserving the uterus. 

Myomectomj'' is the ideal and at present the only conservative treat- 
ment for uterine fibroids which preserves menstruation and the pos- 
sibility of reproduction. 
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Ballon, H. C., and Goldbloom, A.: Serious Injury to the Rectum From Improperly 
Administered Enemas, Canad. M. A. J. 45: 345, 1941. 

A severe injury to the rectum of a 5-year-old child caused by the improper 
administration of an enema is reported. In reviewing the literature, note is nia 
of 4 cases of severe rectal injury occurring in parturient women. One "uas pro 
duced by an enema three days post partum and the other 3 were injuries cause 
bj- enemas given during labor. 

Care P. Huber. 
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Keeurrent fibroids should be distinguished from poljTioid sarcomas 
which, according to Frank, were doubtless confused by older authors. 

The question of recurrence is always properly asked by the patient 
and considered by the surgeon. Fibroids that have been removed never 
leave residue from which other fibroids arise. In practically all cases 
it is safe to say that “recurrences” consist of fibroids that were present 
at the time of operation which were either overlooked or actually seen 
but not removed for one reason or other. The new fibroids spring as a 
rule from seedlings that escaped the eye at the laparotomy or small 
fibroids which were concealed by their deeply lying sites in the walls of 
the uterus. In such cases, depending upon the age of the patient and 
other factors, a second myomectomy may be done, or resort may be had 
to x-ray or radium. These measures, including secondary hysterectomy 
should be weighed against successful pregnancies following myomectomj^ 

SUMMARY 

Myomectomy was begun a little over one hundred j’^ears ago as a bold 
surgical venture for the removal of a pedunculated tumor which was 
erroneously believed to spring from the ovary. If there were other 
similar embedded tumors they were considered inoperable. The opera- 
tion has gradually developed technically so that today multiple myomec- 
tomy is done as a conservative plastic operation upon the uterus with 
the specific object of not only removing all of the fibroids but of con- 
serving the uterus with retention of menstruation and possible repro- 
duction. 

Three dangers attending the operation to an appreciable degree, 
namely, hemorrhage, postoperative morbidit}^ and mortality, were grad- 
ualty reduced by improvements in surgical technique. Hemorrhage has 
been controlled by temporary constriction of the uterine vessels by the 
fingers of an assistant, by imbber covered clamps, and finally by use of 
an elastic rubber tourniquet circumscribing the cervix and constricting 
the uterine vessels on either side. This elastic tourniquet has made 
possible the bloodless removal of many fibroids which previously would 
have indicated hysterectomy. 

The reduction of morbidity and mortality was further brought about 
by careful planning of the uterine incisions which were placed mostlj’- 
on the anterior and superior surface of the uterus and remo\dng as many 
fibroids as possible through one incision. By providing adequate perito- 
neal protection of the wound, covering them with vesicouterine perito- 
neum, anterior parietal peritoneum, sigmoid epiploica and omentum 
according to the requirements of the conditions met in the individual 
cases, intestinal agglutinations, intestinal adhesions, postoperative dis- 
tress, and morbidity were further reduced. The mortality has been 
vedueed in fairly large series of cases to 1 per cent and below, comparing 
favoi'ably with the best statistics on hysterectomy. 
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taken place. Tliis situation has occurred to us in four instances. In two 
cases a missed abortion resulted while the other two patients went on 
to full term with no complications and normal babies were delivered. 

In summing up the significance of endometrial biopsj^ as a method 
for the determination of ovulation, we may say safely that a secretory 
endometrium is strong evidence that ovulation has occurred, but the 
finding of a proliferative endometrium does not preclude the possibility 
of ovulation. Unquestionably, an innocuous method involving daily 
studies to determine the exact time of ovulation, would be highly de- 
sirable. 

Within recent years, efforts have been directed toward this objective 
and numerous methods have been proiiosed. Claims have been made 
that ovulation is associated with, and can be diagnosed by, changes in : 
vaginal pH ;® bioelectric potential;^® rectal temperature and basal meta- 
bolic rate;^^ oxyhemoglobin determination b}" the Samuels cycloseoped^ 
vaginal smears;^ and urinary excretion of pregnanediol gliieuronidate 
(P.G.), a metabolic derivative of progesterone.’® Most of these methods 
rest on an insecure basis and lack direct confirmation. Two of these 
procedures, however, appear worthy of more careful consideration. We 
refer to the vaginal smear method originated by Papanicolaou’^ and 
extended independently by Shorr’® and Rubenstein;’ and the urinary 
pregnanediol glucuronidate method introduced by Venning and 
Browne.’® 

We have undertaken a critical study of these two methods with the 
purpose of correlating the results obtained by tliese procedures. In the 
course of this work certain difficulties in the evaluatiqn of ovulation by 
these methods have arisen. The purpose of this preliminary report is to 
point out these possible sources of error. 

PROCEDURE 

These studies ivere made on a large series of women with varying 
complaints but with no demonstrable pelvic pathology. Patients were 
instructed in the technique of taking vaginal smears according to tlie 
requirements of Shorr’® and Rubenstein.’ The smears were taken b} 
the patient and were obtained either with the suction pipette describecl 
by Papanicolaou,’^ or by means of a wire loop inserted to the posterioi 
fornix through a speculum. Preliminary results compai-ing the 
smeai's obtained ivith both methods taken in the same patient reveale 
no significant differences. The smears were stained in accordance wit i 
the method of Shorr.’® 

Vaginal smears -were evaluated on the following basis: Analysis o 
estrogenic activity ivas obtained, using the criteria described by Ruben- 
stein and Duncan.” Smears consisting of round cells with relatively 
large vesicular nuclei (basal or atrophy cells) were assumed to indicate 
zero estrogen production, ivliile smears consisting of cells with agraniuai 
cytoplasm and small pyknotic or fragmented nuclei were assumed to 
represent maximal estrogen response. Intermediate smears were as- 
signed intermediate values following the scheme of Rubenstein an 
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T he detection of ovulation in the human being constitutes one of the 
fundamental problems in the physiology of reproduction. For a 
number of years, endometrial biopsy analysis has been the only prac- 
tical method available for determining whether or not ovulation had 
occurred in a particular cycle. The basis of this indirect method rests 
on the assumption that progesterone activity on the endometrium of the 
uterus is produced by a corpus luteum which can be formed only as a 
consequence of ovulation. The presence of a premenstrual proliferative 
endometrium, on the other hand, has been interpreted as indicative of 
an anovulatory cycle. 

However, the assumptions necessarj'- for utilization of this method meet 
with both theoretical and practical objections which detract from the 
usefulness of this procedure for the detection of ovulation. The most 
important of these objections may be listed as follows ; 


a. Ovulation may occur with a resultant deficient corpus luteum 
which may secrete amounts of progesterone insufficient to produce a 
secretory endometrium or the corpus luteum which is formed may be 
functional for a short period of time. In both cases a premenstrual 
proliferative endometrium might be found. 

b. A corpus luteum may be formed without the liberation of an ovum. 
_ c. The number of biopsies that can lie taken in any one cycle is 
limited, and thus the date of ovulation cannot be determined accurately 
unless two biopsies are taken relatively close together and reveal first 
a proliferative and subsequently a secretory endometrium. 

d. Clinical experience has long suggested that certain women may 
ovulate during or near menstruation. Recent studies substantiate these 
speculations.’’ - It is obvious that an incorrect evaluation of ovulation 
ill such a cycle would be likely. 

e. According to some investigators, progestational proliferation may 

be experimentally produced by steroids closely related to progesterone 
such as desoxycorticosterone^'® and certain of the androgens.’’ ® ’ 

f. A veiy practical objection to the routine use of endometrial biop- 
sies in the study of sterility problems is the danger that this procedure 
miglit he performed during a cycle in which conception has alreadv 
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Pig. 2. — A preovulatory smear (X470), illustrating zero aggregation and minimal 

folding of the cell edges. 



Fig. 3. — A low-power photomicrograph (XlOO) of Fig. 1, illustrating marked cell 
aggregation in a postovulatory vaginal smear. 



KROHN ET AL. : DETECTION OF OVULATION 


215 


Duncan. It lias been found that the technique of evaluating human 
vaginal smears for estrogenic activity on this semiquantitative basisj 
roughly parallels the assay of urinary estrogen excretion.^" Luteal ac- 
tivity was evaluated both by the degree of desquamation observed in the- 
smear (as evidenced by the folding and aggregation of the epithelial 
cells) and by the inhibition of eornification due to estrogen. These 
reactions appear to be the effects of progesterone on the vaginal smear 
picture.^’ The arbitrary criteria for evaluation of the degree of des- 
quamation used in these studies were as f ollow's ; 

0 Desq Aggregation and folding absent. 

1- plns Uesq Aggregation absent, bnt many cells v,'itb folded edges. 

2- plus Desq Aggregation absent, most cells edges are folded. 

3- plus Desq Aggregation definite, many cells are folded without being aggre- 

gated. 

4- plus Desq. Aggregation of most folded cells. 



1. — A postovulatorj- smear (X470), illustrating marked folding of the cell edges. 

Figs. 1, 2, 3, and 4 are photomicrographs of vaginal smears illustrating 
varying degrees of cell eornification and desquamation. The degree of 
clesquaniation was correlated with the inhibition of eornification, the com- 
posite picture representing roughly progesterone activity. Ovulation, 
on this basis, was diagnosed by a sharp increase in desquamation index, 
with a simultaneous decrease from high levels of the eornification index. 
The evaluation of the degree of eoimification, by examination of c^'to- 
plasmic staining, using Sliorr's differential staining method,'® cannot 
always be relied upon, in our experience. Although highly cornified 
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a more favorable interpretation. On the supposition that the specific 
reaction of the vaginal mucosa to the onset of progesterone activit}" 
is folding and aggregation, associated with inhibition of estrogen corni- 
fication, one should expect a curve of ovarian function similar to 
that illustrated in Fig. 5. It will be seen that the degree of cornification 
rises steadily to a high peak and then sharply declines. Associated 
with this abrupt drop in cornification, a sharp rise in desquamation in- 
dex from zero or near zero levels is simultaneously seen. This point 
represents ovulation as diagnosed by the vaginal smear technique. The 
absence of ovulation, by this method, may be illustrated by Fig. 6. It is 
apparent that the practically straight lines obtained for desquamation 
and cornification indicate that progesterone in amounts sufficient to 
affect the vagina has not been liberated. In our series, however, it has 
been possible to secure very few cases which show the type of curve 
illustrated in Fig. 5. More representative of typical cycles encountered 
are those illustrated in Figs. 7 and 8. Here distinct evidence of des- 
quamation may be present at any stage of the cjmle, bordei’ing at levels, 
indistinguishable from progesterone effects. It is apparent, howevei, 
that, when the inhibition of the cornification index is considered simu - 
taneously, it is possible to distinguish between a true and a false pro 
gesterone response. Thus, in Fig. 7, the desquamation peak at Daj 
is clearly not ovulation, since the cornification index did not simultane 
ously fall with the rise in desquamation nor does the desquamation in- 
dex remain high. 

These artifact peaks of desquamation appear in a large percentage of 
the cycles studied, but need not be considered as serious 
the smear method, since by comparing the desquamation index wit i 
cornification index a check is furnished for the evaluation of piOo^s 
one activity. Howevmr, it is obvious that the analysis of a sing e or 
incomplete group of vaginal smears to detennine whether or no 
patient has ovulated is impossible. No final explairation at the mome 
can be advanced for the artifact desquamations. Coitus is not the 
tive factor, since iir numerous irrstances where coitus had ta ^en p 
the night before, desquamation in the vaginal smear was not cm en^ 
Furthermore, the desquamation artifacts do not appear to be re a e 
any sirrgle method of taking the smears. ^ ^ 

Another confusing point was encountered in studying the ^ 
smears of several patients. Kubenstein-® has observed in a patien 
a persistently high estrogen level, produced by implantation o 
genic pellets, that the vaginal smear picture may change a ^ 
a high degree of cornification without desquamation to one 
significant desquamation appears, without the occurrence of 
He believes that cornification is primarily a degenerative process i 
duced by estrogen and, even in the absence of progesterone, may c 
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cells usually stain red, and less cornified cells stain gi-een, it has heeu 
possible to demonstrate green-staining cells ivitli highly p^dinotic nuclei, 
and red-staining cells udth large vesicular nuclei. Urinary pregnanediol 
glueuronidate (P. G.) was determined by the modified method of Ven- 
ning.19 The figures are uncorrected for reasons that will be made clear 
in the body of this paper. The urines were collected over twenty-four- 
hour periods. In order to prevent hydrolj’^sis of the pregnanediol com- 
plex during collection and before laboratory work-up, the following pro- 
cedure was adopted: the patients were instructed to collect urines in 
bottles containing 200 c.c. of butyl alcohol ; to shake the collection bottle 
after each addition of each sample ; to keep the urine bottle refrigerated ; 



Pig. 4 — A low-power photomicrograph (XlOO) of Fig. 2, illustrating absence of 
cell aggi'egation in a preovulatorj’- vaginal smear. 

and finally to bring the urine to the laboratory immediatelj’^ after the col- 
lection period. This procedure ivas adopted on the premise that ex- 
traction of the pregnanediol complex by the butyl alcohol already in the 
bottle would inhibit bacterial or enzymatic hydrolysis of the complex. 
Unpublished experiments indicate that pregnanediol glueuronidate is 
relatively stable under these conditions. 

DISCUSSION OP RESULTS 

First attempts to analyze and correlate our vaginal smear and urinary 
pregnanediol studies were met with considerable difficulty and con- 
fusion which almost precipitated a condemnation of the value of both 
methods. However, continued efforts clarified our results and justified 
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sequence, in that each period of desquamation is transient. Further- 
more, there exists a persistently high degree of cornification, broken in 
most instances onlj'- when accompanied liy the rise of the desquamato/y 
reaction. The vaginal smear pictures of several other cases of hyper- 
estronism under our observation demonstrated the same qualitative cyclic 
changes seen in Fig. 9. 

Although the occurrence of more than one ovulation per cycle has been 
suggested by some investigator’s, the presumed occurrence of three or 
four ovulations in one cycle seems unlikely. In the case illustrated by 
Fig. 9, urinary'- pregnauediol glueuronidate was absent and a prolifera- 
tive endometrium was found at a time when one of the desquamation 
peaks occurred, which further precludes the possibility of the occur- 
rence of ovulation. 


It has been clearly recognized that the excretion of pregnanediol glu 
curonidate in the nonpregnant woman depends, not only upon 
the secretion of progesterone by the ovaryq but also upon endometria, 
hepatic, and renal factors.®^ That progesterone need not necessarily e 
metabolized through the pi’egnanediol-P.G. route has been adequate} 
demonstrated in primates and in common laboratory animals, 
sumably this alternative pathway of progesterone metabolism is opera 
tive in human beings as well, since the recovery of parenterally a nun^ 
istered progesterone as ui’inary pregnanediol glueuronidate may ^^i^ 
from 0 to 70 per eent.®^ In this laboratory, we have confirmed the a 
ing that progesterone is not quantitatively converted to pregnaae lo 
glueuronidate in women. With the participation of extraovarian ac 
tors in the metabolism of progesterone established, it is clear that 
titative evaluation of luteal activity is not obtainable by pregnane m 
glueuronidate estimation in the absence of quantitative information re 
garding the efficiency of all factors which take part in the excretion o^ 
pregnanediol glueuronidate. Furthermore, the presence or 
urinary pregnanediol glueuronidate may not serve as a qualitative 
for luteal activity, since it is possible to obtain zero values for prCo 
nanediol glueuronidate in the presence of circulating progesterone, 
ognizing these difficulties, it is still possible to utilize pregnanedio g^u^ 
curonidate determination for useful information regarding Intea ^ 
tmty. The presence of urinary pregnanediol glueuronidate may 
taken as strong suggestive evidence for functional lutein tissue an 
quantity of pregnanediol glueuronidate excreted represents a mm 
estimate of the amount of metabolized progesterone. Using this reas 
ing as our basis for interpreting the significance of pregnanedio g 
curonidate detei’minations we -have correlated vaginal smears 
urinary excretions of pregnanediol glueuronidate. One should, c. i 
that the presence of luteal activity diagnosed by the smear tec injqi^^ 
should in most cases be accompanied by a simultaneous 
pregnanediol glueuronidate. If a vaginal smear indicates luteal ac m . > 
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tiially terniiiialc in a dosiiuamation. He concludes ihat. this desquama- 
tion is just an advanced step in the degenerative process, which does 
not occur under normal conditions with a normal estrogen level. Pig. 9 
is a chart o£ the vaginal smears taken from a patient who is a. sterility 


rig-. 5, Fig. G. 




Fig. 9. 

Figs. 5, G. 7, 8, and 9. — Illustrating graphically the daily cornifleation and des- 
quamation changes in 5 different patients. Cornifleation is represented by the solid 
ime , while desquamation is shown by the broken line 


problem of many years and is an excellent illustration of this observa- 
tion made by Eubenstein. It will be seen that in the two cycles illus- 
trated, numerous peaks of desquamation occur which might be diagnosed 
as the result of o^nIlation. The curve, however, departs from the usual 
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purity present in the urine of the patient, and the vaginal smear inter- 
pretation was correct. 

Table II illustrates data on Case J. M., part of whose smear history 
appears in Pig. 9. In the section on vaginal smears reasons Avere ad- 
vanced as proof that the smear pattern indicated no luteal activity. 
Here again, definite amounts of this jiregnanediol glueuronidate-like 
material were present in the urine, Avhich by chemical analysis proved 
not to be pregnanediol glucuronidate, and therefore confirms our analysis 
of the smear. These data clearly indicate the necessity for the inde- 
pendent determination of the purity of small amounts of pregnanediol 
glucuronidate by means other than solubility properties. This may he 
accomplished by the method developed in this laboratory or by the 
method recently reported by Allen and Viergiver.^® 


Table II. Combarisokt Between Gravimetric and Chemical Reduction Methods 
FOR Estimation of Pregnanediol GEuguronidate (Case J. M.) 


DATE 

DAY OF 

CYCLE 
(ONSET OP 
menst. 
=1) 

PREGNANEDIOL GLUCURONIDATE 
MG./24 HR. 

VAGINAL SMEAR 

GRAY. 

CHEM. 

% IMPURITY 

CORN. 

DESQ. 

10/11/41 

5 

2.4' 


Total 


0 

4 

10/12/41 

0 

2.7 


13.9 mg. 


+ + 

+ 4 + 

10/13/41 

7 

2.2 


tested 

96 

+ + + 

0 

10/14/41 

8 

2.0 


= 0.5 


+ + + 

+ 

10/15/41 

9 

2.5 


mg. 


-f- + + + 

0 

10/16/41 

10 

0.5 




4 + 4 + 

-f "i"! 

10/17/41 

11 

0.8 




4 + 4 + 


10/18/41 

12 

0.8 




4 + 

-I- + + 

10/19/41 

13 

0.4 

— 

- 

+ + + + 

U 

10/20/41 

14 

0.3 



- 

4 + 

+ + + 

10/21/41 

15 

1.3 


— 

- 

4 + 

+ 

10/22/41 

16 

6.7 


0 

100 

+ 4 + 

+ 

10/23/41 

17 

1.5 


0 

100 

+ + + + 

u 

10/24/41 

18 

1.5 


0 

100 

+ 4 + 


10/25/41 

19 

1.5 


0 

100 

+ + 


10/26/41 

20 

0.2 


- 

- 

4 + 

+ -f 

10/27/41 

21 

6.0 


0.9 

85 

+ 4 + 



CONCLUSIONS 

1. The eAmluation of ovarian function liy the vaginal .smear metliod is 
comiilicated by numerous factors. 

2. In most cases these factors may be properly interpreted by taking 
daily vaginal smears throughout an entire cycle. 

3. Artifact peaks of desquamation frequentty occur without a coi 
responding abrupt drop in cornification and do not signify OA’ulation. 

4. Persistently high levels of estrogen may induce a desquamation 
similar to that produced by progesterone during the luteal phase of t 'C 

cycle. . - , 

5. The suiiposition that the modifications reported by Venning oi 
pregnanediol glucuronidate determination eliminates most of the im 
purities in the final product can no longer be considered tenable. 

6. A new method for the quantitative determination of pregnanedio 
slucuronidate based upon the copper reducing activity of the glucuronic 
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the absence of pregiianediol glueuronidate in urine collected at the same 
time, does not necessarily indict the vaginal smear technique, since the 
result might be conceivably explained as a consequence of an altered 
metabolism of progesterone. The vaginal smear technique, however, 
should be positive for luteal activity when the urine shows pregiianediol 
glueuronidate (neglecting adrenocortical tumors and the like). 

Table I illustrates our results on Case S. R. Here it will be seen that 
definite amounts of a material of solubility properties similar to preg- 
nanediol glueuronidate regularly appeared in the urine, although no 
evidence of luteal activity was found in the vaginal smears. Attempts 
to obtain melting point determinations on this material failed, although 
it may be emphasized here that this pregiianediol glucuronidate-like 
material could be obtained after three precipitations from water with 


Table I. Compapjson Between Gbavimetbic and Chemical Eeduction Method 
FOR Estimation of Pregnanfjhol Glucup.onidate (Case S. P.) 


date 

day of 

CYCLE 
(ONSET OF 
MENST. 

= 1) 

PREGNANEDIOL GLUCURONIDATE 
MG./24 HR. 

VAGINAL SMEAR 

GRAY. 



CORN. 

DESQ. 


17 

0 

— 


+ 

+ 

8/18/41 

18 


- 

- 

+ 

+ 

8/19/41 

19 

1.8 

- 

- 

+ 

+ 

8/20/41 

20 

5.2 

- 

- 

+ 

+ + 

8/21/41 

21 

2.0 

- 

- 

+ 

+ 

8/22/41 

22 

l.G 

- 

- 

+ + 

+ + 

8/23/41 

23 

4.8 

- 

- 

+ 

+ 

8/24/41 

24 

2.8 



+ + 

+ 

8/25/41 

25 

3.2 

- 


+ 

+ 

11/ 6/41 

17 

1.6 

0 

100 

+ 

0 

11/ 7/41 

18 

3.0 

0.2 

93 

+ 

0 

11/ 8/41 

19 

3.6 

0 

100 

+ + 

+ 

11/ 9/41 

20 

- 

— 

- 

+ + 

+ + 

11/10/41 

21 

1.6 

0 

100 

+ + 

+ 

11/11/41 

22 

2.0 

0 

100 

+ + 

+ 

11/12/41 

23 

_ 

— 

- 

- 


11/13/41 

24 

4.0 

0 

100 


0 


acetone and on macroscopic examination appeared indistinguishable from 
small amounts of pure amorphous pregiianediol glueuronidate. To cheek 
quantitatively the purity of this material isolated by the method of 
Venning,^® a chemical method was devised in this laboratory wherein 
pregnanediol glueuronidate is determined by the estimation of copper 
reducing activity obtained after acid hydrolysis of the pregnanediol 
glueuronidate sample.^® 

With the development of a method to check the purity of pregnanediol 
glueuronidate isolated from urine, simultaneous smears and pregnanediol 
glueuronidate determinations on patient S. R. were repeated two months 
later. These data are also illustrated in Table I. It will be seen once 
again that definite amounts of a pregnanediol glucuronidate-like material 
were obtained regularly in the absence of luteal activity as diagnosed 
by vaginal smear. However, this material regularly failed to give the 
chemical test for pregnanediol glueuronidate. It, therefore, appears 
that this material was not pregnanediol glueuronidate, but some im- 
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human being^ with confirmation at laparotomy. In this instance a re- 
cently ruptured follicle was observed and a portion of the ovaiy contain- 
ing it was removed and studied microscopically. Eock, Eeboul and 
Wiggers® extended these findings to a larger group and confirmed the 
experiment, although there were some discrepancies. 

The consequences of this new approach are sufficiently important to 
require rigorous validation of the procedure, under a wide variety of 
conditions, especiallj^ since Eock® has recently reversed his original stand. 
Boling and others® have applied the technique to a very complete study 
of the entire estrous cycle in the albino rat and have shown, among 
other things, a clear-cut and significant alteration in the electrical pat- 
tern from the inception of heat to its termination. Moreover, Langman 
and Bui’r® reported characteristic electrical changes in uterine activity 
throughout the menstrual cycle in women. In continuation of these 
studies, an improved and somewhat simplified technique has been de- 
veloped which makes it possible to record the changes in voltage gradient 
which exist between the human eervix uteri and some indifferent point 
on the surface of the body, such as the ankle. 


/S-hICROVOLTMLTER 
fl-PHOTOLUCTRJC fltCORDCR 
C' SENSITIVITY COMTROt 
ELECTRODE CHAMSER 
SALINE bottles 
r* ELECTRODE LEADS 
indifferent electrode 
A f- GLASS PLATE 
v/- CERVIX ELECTRODE 
GALVANOMETER LEADS 


r- 






1 


Ik 

■ 



i 



9 




^ D H 

Fig. 1 . — Diagrammatic sketch of apparatus. 


PRESENT TECHNIQUE 

The apparatus used in the procedure was a Burr-Lane-Nims DC 
voltmeter with a General Electric photoelectric recoi’der as a .gg 

galvanometer (Fig. 1). The paper speed was one inch in five mm 
and its sensitivity one millivolt per division. The zero baseline , 
the center of the chart. Deflections of the pen to the right inclici 
positive polarity of the input lead to the grid of the nucrovoltme 
deflections to the left, negative polarity of this lead. Contact 
micro voltmeter with the patient was made by a pair of 
reversible silver-silver chloride electrodes immersed in .. ,a,es 

solution. From tlie chambers containing these electrodes, rubbei ■ 
wei-e led to the patient. The one from the ground electrode 
in a sponge xmbber disc which could be strapped to the ankle. 
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acid obtained after acid liydrolysis is referred to and offered as a 
means of eliminating the source of eiTor experienced with the method 
of Venning.-^ 
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ELECTROMETRIC TIMING OP HUMAN OVULATION^^ 

Louis Langman, M.D., New York, N. Y., and H. S. Burr, Ph.D., 

New Haven, Conn. 

(From the Department of Obstetrics and Gynecology, New Tor]; University College 
of Medicine, and the Obstetrical and Gynecological Service of the Third [New York 
University] Surgical Division, Bellevue Hospital, and the Section of N euro- Anatomy, 
Yale University School of Medicine) 

investigators have long sought an adequate method for determin- 
ing with certainty the time of ovulation in animals and in man. The 
usual methods of mating at selected times and the examination of the 
generative tract at laparotomy have given us a good deal of valuable 
information. In man these procedures have been time-consuming and 
not altogether satisfactory, hence the report by Burr, Hill and Allen"* 
that ovulation in the rabbit was accompanied by significant modifications 
of an electrical pattern in the intact animal, offered a new procedure 
fraught with many possibilities. The findings were confirmed by Reboul, 
Friedgood and Davis^^ and extended by Altman.^ Subsequently Burr, 
Musselman, Barton and Kelley® reported an electrometric change in the 

•Received for publication, March 18, 1942. 
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111 Patients 1, 2, and 3, the first ones studied, various techniques for 
the timing of ovulation were emjyloyed, in addition to the electrometric 
procedure. Five artificial inseminations were carried out at the time 
when ovulation was loelieved to have occurred. It should he noted that 
in these patients the assumed time of ovulation did not correspond 
exactly to the day of the negative shift of the cervix. In Kecords 1 
and 5, however, the correspondence was close. Nevertheless, in none of 
these patients did iiregnaney supervene. There are several explanations 
for the failures other than the ah-senee of exact correspondence of in- 
semination and negative shift, for the previous matings in these patients 
had all been sterile. 

In Patient 4, the negative shift of the cervix occurred on the thirteenth 
and on the fourteenth day and was accomiianied hj’^ interinenstriial pain. 
There is some evidence in the literature which suggests that inter- 
menstrual pain may be associated with follicular rupture. The second 
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Fig. 2. — chart of the events on successive days of the menstrual cjcle. 


cycle recorded in this patient showed an anomalj^ which is hard 
plain. The cervix was negative on tlie first and third days ot m 
and no other negative records were obtained for the rest of that eye e. 
the negativity of the cervix occurs at the time of ovulation and ^ . 

other time in the cycle, then this record would strengthen the ‘ 

ovulation may occur at any time in the cycle, even during menstrua i • 
Patient 6 deserves special attention. On the thirteenth day o 
cycle, the cervix was recorded as S mv. negative, and on the 
day this "was increased to 16 mv. negative. At the end of the recorai o> 
the patient was artificially inseminated with donor sperm. As is i 
dicated on the chart, the patient was studied occasionally from then ini 
the twent.y-ninth day of the cycle, or fifteen days after the insemma i 
On that day there apiieared on the record a series of repeated la ■ 
abrupt decreases in the p'dfential difference. The magnitude was ^ 
and the frequency 8 mv. for each five-minute period (Fig. 3, C')- 
were surprisingly regular and appeared throughout the period of rec 
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constituted the refei’enee ox* cold electrode and its exact location on the 
surface of the body did not seem to be important. The ankle was chosen 
for convenience. The other electrode chamber was connected to the pa- 
tient by means of a rubber tube, the outer end of which was cemented 
into the dome of a thin rubber ceiwical diaphragm. The cavity of the 
diaphragm was packed with cotton saturated with noi'mal salt solution 
and was readily placed over the cervix. Both tubes were filled with 
saline, taking care to see that there were no bubbles of air in the lumen 
of the tubes or between the tubes and the surfaces of the body. _ In prac- 
tice, the patient laj’^ comfortably on an examining table for periods vaiy- 
ing in time from fifteen minutes to more than an hour. No discomfort 
or pain was encountered at any time. It should be noted that this 
technique made it possible to record electrical changes in the intact or- 
ganism. Hence, at all times, there was a minimal disturbance in normal 
physiologic processes. The use of silvei*-silver chloride electrodes gave 
assurance of a faithful record of true changes of potential difference 
without the artifacts of contact potential, such as are encountered when 
metal is brought directly into contact with body surfaces. In practice, 
these electrodes are stable and inti’oduee no artificial e.m.f.’s in to the 
external circuit. While the microvoltmeter responds adequately to 
voltage changes at wide diffei*ences in frequencies, the recording gal- 
vanometer used imposes certain limitations on the records. The period 
of the galvanometer used is approximately three seconds. As a result, 
it did not respond readily to relatively rapid changes, such as accompany 
the heart, nerves, or striated muscle. Fortunately, however, nonstriated 
muscle contractions produce electrical changes of much lower frequency. 
Faithful records, therefore, could be obtained. 

The eases were selected from the patients of a gynecologic practice 
and the studies were canned out in the office. The procedure was em- 
ployed as a means of improving on the techniques previously used (Lang- 
man and Burr®) in an electrical study of uterine mobility dxxring the 
menstnial cycle. While interesting data on this point were obtained, it 
was ovei’shadowed by an unexpected finding, whicli it is the purpose 
of this I’eport to present. 

ANALYSES AND DISCUSSIONS 

Approximately 150 records have been taken from 7 women on the 
majority of the days of the menstnial cycle. The studies showed that 
most commonly throughout the menstrual cycle the cervix was positive 
to the ankle from 5 to 25 mv. In 9 of the 14 cycles studied, the cervix 
became negative, an equivalent amount on at least one day of each 
cycle. In four of these, the cervix remained negative for two days. The 
days of the cycle on which the negativity appeared were the third, sixth, 
seventh, eighth, thirteenth, fourteenth, eighteenth, or twenty-first. In 
five cycles either no negative shift occurred or it was equivocal. The 
general distribution of these results is shoAvn in Fig. 2. It will be noted 
that there are many gaps in each cycle, due to the necessary exigencies 
of an office practice. In a number of instances the recorded potential 
difference was so near the baseline that it was called equivocal and is 
marked on the chart with a question mai’k. 
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to as mueh as 30 or 35 mv. and usually remained there until the actual 
onset of bleeding. With the onset of the flow, the voltage difference 
dropped to more nearlj^ the normal 15 mv. 

The history of Patient 7 (A. B.) is also of considerable interest. Al- 
though apparently a healthy young woman, with a regular twenty-eight- 
day cycle, and married for several years, mating had been infertile. 
On examination it was found that the uterus was considerably smaller 
than usual, ap2Jroaching the infantile type. HoAvever, a number of 
records were taken as is shovm in Fig. 2, and a negative shift appeared 
on the sixth and seventh days of the second cycle. Immediately follow- 
ing this, artiflcial insemination, using husband’s sperm, was carried 
out. Twenty-one daj'^s later, when menses "would have normally ap- 
peared, none occurred. However, menses did appear eleven days later. 
On the day before the onset of menses, the patient, as an air raid warden, 
had found it necessary to riui up and down stairs frequentlj". It is not 
impossible, tlierefore, that fertilization might have occurred but "with 
subsequent earlj'^ abortion. 

In an attempt to build up the uterine mechanism in the subsequent 
cycle, estradiol benzoate (10,000 R.U.) was administered on the eighth 
day. Twenty-four hours later the record shovoi in Fig. 3, B was ob- 
tained. This characteristic record is almost identical with that obtained 
from Patient 6 (D. H.), fifteen days after successful insemination. In 
both instances the records are very similar to those obtained during the 
period of heat in the albino rat (Boling and others®) . Twenty-four hours 
later the same phenomenon was observed although the magnitude of the 
rhythmic changes was reduced and the frequency increased. On this, 
the tenth day, the patient was given another injection of the same 
amount and again on the thirteenth day. Following the last injection 
the rhythmical changes -were present but much reduced in frequency and 
amplitude. Tw'o cycles later, estradiol benzoate (4,000 R.U.) was given 
on the third daj^ of the cycle. For the succeeding four or five days, there 
were moderate signs of uterine activity and on the ninth day a second 
injection of estradiol was given. Tiventy-four liours later the cervix was 
negative and showed rhythmical changes of low magnitude but relatively 
high frequenej^. Artificial insemination with luisband’s speim was 
carried out and frequent records taken up to the eighteenth day. At 
the time when subsequent menses were due, the patient gave subjective 
signs of pregnancy wdth swelling and tenderness of the breasts. An 
Asehheim-Zondek test, ho-wever, made a feiv days later, was negative and 
eventually menses appeared nine days late. It is possible that liere again 
fertilization occurred "with subsequent early abortion. The apparent 
absence of correlation betw'een negative shift of the cervix and ovulation 
is important for it indicates that there is still a good deal to be learned 
about electrical phenomena associated with the physiology of the genera- 
tive tract. Many more carefully controlled studies must be carried out 
before the final ansiver can be discovered. 

SUMMARY AND CONCLUSIONS 

The implications of the findings of this study are of considerable in- 
terest. There are obviously a good many variables involved in the phj si- 
ologj’ of the generative tract. This is also true of the single event of 
o^'ulation. The fact that it was possible to get at least one positive 
correlation makes it worthwhile to extend these studies to as many pa- 
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ing. Two days later the records shoAved the same kind of phenomena 
but by the thirty -second day they disappeared. At this time the breasts 
became tender and the patient gave subjective evidence of pregnancy. 
This was confirmed by the Aschheim-Zondek test and by subsequent his- 
tory (Fig. 3, A, 5, C). 

The situation in this particular patient was important because, al- 
though the patient had been married for several years, mating had been 
infertile. On examination this was shown to be due to azoospermia. 
Artificial insemination with donor sperm was resorted to on this one 
occasion only, in order to produce the desired pregnancy. The circum- 
stances, therefore, acted as a very adequate control for the experiment. 
The fact that artificial insemination was successful suggests that the 
negative shift occurred at the time of ovulation, as it does in the albino 
rat. 



B 


Pig. 3. — Tracings of photoelectric recordings. A, The ninth day of D. H. showing 
^,^ix positive. B, E'ourteenth day of same patient showing cervix negative. G, 
Fifteenth day after Insemination showing electrical activity of the cervix. D, Ninth 
day of A. B. showing electrical activity of the cervix following hormone injection. 


It is noteworthjr that the regular and rhythmic changes in electrical 
potentials described above appeared on the day when the normal menses 
would have occurred. The character of these changes is interesting, be- 
cause they are very similar to the kind of phenomena which have been 
recorded in the generative tract of the albino rat during estrus. Boling 
has shown that these rhythmic phenomena can be induced in spayed 
animals by the administration of hormones. Moreover, it is generally 
believed that some two weeks after fertilization there is a sliarp rise in 
the hormone level in the circulating body fluids. The evidence here pre- 
sented indicates the probability that the impact of chemical agents on 
the generative tract produced significant changes in the electrical pat- 
tern. 

_ Since the general muscular activity of the uterus, as reflected in ehang- 
mg potentials, is an important element in the physiology of the genera- 
tive tract, it should be noted that all the electrical records showed a 
Ingher level of activity as early as the sixth and as late as the twenty-first 
day of the cycle. This fits in verj^ well with previous findings. An addi- 
tional interesting observation was that on the foui’th or fifth days prior 
to the onset of a succeeding menses, the positivity of the cervix increased 
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tive. The patient was artificially inseminated on this haj”- with hus- 
band’s sperm. She was studied subsequently, and on the nineteenth 
day, the cervix was onlj^ 2 mv. negative. The twentieth day showed a 
marked positive shift of 15 mv. potential difference, similar to the find- 
ings prior to the eighteenth day. On the thirty-first day there appeared 
on the record a series of repeated abrupt decreases in potential differ- 
ence. These are interesting and of possible significance, because they 
are similar to the phenomena recorded on the twenty-ninth day of the 
cycle in Patient 6, previously reported, in whom pregnancy was sub- 
sequently confirmed. On tlie thirty-second day and daily thereafter 
up to, and including, the forty-first day, recordings were similar to 
those corresponding days in Patient 6. At this time the breasts became 
sensitive and tender and the patient experienced subjective evidence of 
pregnancy. On the forty-fifth day, fourteen days later than the usual 
time, patient began to bleed. It is possible that here, as in Patient 7, 
fertilization occurred with subsequent early abortion. 

Patient 9. — L. B., aged 33 years, menstrual cycle thirty to thirty-two 
days. Infertile mating for past several ymars. Ten artificial insemi- 
nations, using the husband’s sperm and donor sperm, had been unsuc- 
cessful. These inseminations -were performed at an estimated ovulation 
time and at an ovulation time determined "with various other techniques. 

An electrometric studj^ was begun because of the repeated failures 
to impregnate this patient. A negative shift was observed on the 
fifteenth day of the menstrual cycle in two successive cycles recorded. 
Artifical insemination using donor sperm was carried out on the fifteenth 
day of the cycle after the recording of a negative shift in potential. 
Following the first insemination, normal menses ensued on the thirt}'’- 
seeond day of that cycle. When the negative shift occurred on the 
fifteenth daj'^ of the following month, artificial insemination with donor 
sperm -was repeated and subsequent menses did not appear. Pregnancy 
■was confirmed b,y the Aschheim-Zondek test and subsequent histor 3 ^ 
The fact that artificial insemination wms successful again suggests that 
the negative shift occurred at the time of ovulation. The circumstances 
in this case can be considered as a very adequate control for the experi- 
ment. 


Jackson, W. F.: Some Observations on Maternal Welfare, Canad. M. A. J. 45. 

137, 1941. 

From a questionnaire study of 10,600 births in Manitoba in 1939 and 1940, 
it ■was concluded that only 25 per cent of the patients received adequate prenata 
care. For this purpose adequate care ■was defined as 5 or more prenatal visits, 
based on the actual investigation done by the physician during these visits, onlj 
17 per cent received adequate care. For example, only 714 of 2,636 cases la 
a study of blood serologj'. The maternal death rate in the group ■with adequate 
care "was 3.8 per 1,000 live births as compared with 4.6 in the remainder. The pre 
natal and neonatal mortality rates were 36.0 and 44.0 in the two groups. 

Carl P. Huber. 
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tients as is possible. The number of volunteer patients in an office prac- 
tice is necessarily limited, so that it is desirable that the tecliniqne be em- 
ployed as widelj’’ as possible. Attention, however, must be called to the 
fact that while the procedure is relatively simple, certain safeguards 
against artifacts must be employed. It should be noted that the hot 
lead goes to the cervix and not to the wall of the vagina. That this is 
important is suggested by some findings on the eleetrophysiology of the 
generative tract in the monkey where there is a very sharp gradient be- 
tween the vagina and the os, with a polar reversal. Unsuspected grounds 
on the patient are a possible source of error. Air bubbles in the leads to 
the electrodes are another. Interference from other electrical devices 
is occasionally met with but can usually lie recognized without difficulty 
in the photoelectrical record. The procedure is simple enough, however, 
so that the studies are being currently continued. 

A second aspect of the findings is the pronounced effect of the injec- 
tion of a hormone upon the electrical record. This corroborates in the 
human experimental data derived from the albino rat. They suggest 
the possibility of studying the effect of a variety of hormones upon gen- 
erative physiology. The technique has the advantage of being employed 
on the intact organism, interfering little with the normal phj^siology. It 
is not impossible, therefore, that it can be utilized as an effective adjunct 
to other procedures in the study of endocrine physiology. This report 
is presented not as a final exposition but in the hope that it will stimulate 
others to extend these studies. 
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ADDENDUM 

_ We wish to report observations completed on two additional women 
since submitting the original manuscript for publication. They sub- 
stantiate our previous findings and in the ease of Patient L. B., add one 
more positive correlation with ovulation time to our series. 

Patient 8.— M. J., aged 34 years, had a history of sterility for two and 
one-half years; menstrual cycle for the past year had been regular 
thirty-one to thirty-two days. On the eighteenth day of the cycle the 
cervix was recorded as 5 to 15 mv. negative, having previously been posi- 
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stigmas of endocrine origin were carefully noted. In all eases where 
examination left doubt as to gra^ddity, the Friedman modification of 
the Aschheim-Zondek test Avas done routinely. 

In order to determine the efficacy of this drug as a diagnostic test for 
pregnancy, only those patients who asked for such a diagnosis are in- 
cluded in Tables I to IV. In all, 90 such patients, complaining of tem- 
porary amenorrhea, u'^ere treated with injections of prostigmine methyl- 
sulfate. All injections Avere given intramuscularly, one injection per 
day, for periods ranging up to three days. Depending on the Aveight of 
the patient and the duration of the amenorrhea, the amount of prostig- 
mine used Avas either 1 or 2 c.e. (1 :2000) per injection. If the menstrual 
floAV Avas precipitated before the series Avas completed, further injections 
Avere discontinued. 

Excluding temporary vertigo and nausea Avhich Avere present in about 
40 per cent of all cases, no untoAvard effects Avere noted, except in one 
case, Avhere after the third injection the patient collapsed. Shock lasted 
for about fifteen minutes, during Avhich time there Avas loss of sphincter 
control, sloAving of respiration, and almost complete disappearance of 
the pulse. Treatment Avas started and recovery Aims spontaneous and 
complete. No explanation for this peculiar reaction can be offered. 

EXPERIMENTAL RESULTS 

Originally this AA^ork Avas undertaken to verifj’’ the value of prostig- 
mine as a test for possible pregnancy, based on the fact that if the pa- 
tient did not bleed after a series of three injections, she was to be con- 
sidered gravid. Patients are divided into three groups, according to 
results obtained, as correlated Avith either the physical findings or the 
Aschheim-Zondek tests : 

1. Those patients diagnosed as not pregnant who bled after the injection of 
prostigmine. 

2. Those patients who either were diagnosed as pregnant, or who subsequent^ 
proved to be pregnant who did not bleed as the result of the action o 
prostigmine. 

3. All other patients, in whom results with prostigmine failed to agree vitli 
other observations. 

As has been mentioned preAdously, the foUoAAung sei’ies is limited to 
only those cases Aiffiere a suspicion of pregnancy on the part of t e 
patient existed. No attempt to induce menstruation aa^s made where 
the amenorrhea Avas due to glandular inAmlvement or Avhere no indication 
for the precipitation of the Aota" existed. Table I represents in brief, t ® 
histories of 57 cases, proved nonpregnant either by physical examina- 
tion, by the Aschheim-Zondek test, or by further obserAmtion in Avhich 
the action of prostigmine was sufficient to bring about the delaje 
A’aginal bleeding. 



PROSTIGMINE METHYLSULFATE AND DELAYED 
MENSTRUATION 

Evaluation of Prostigmine as a Test for Pregnancy 
L. B. Winkelstein, M.S., M.D., New York, N. Y. 

(From the Gynecological Departments of the Stiiyvesant Polyclinic and the 

Gonvernenr Hospital) 

R ecent studies (Hechter, Lev, and Sosldnd Soskin, Waclitel, and 
Hechter^) have suggested that prostigmine methylsulfate might 
precipitate a blood flow in women whose periods were delayed by 
causes other than endocrine dysfunction or early pregnancy. These 
workers^ have further attempted to demonstrate that this action is so 
specific that it could be used as a diagnostic measure in differentiating 
a “physiologic delay” from early pregnancy, “with the same degree 
of accuracy as is possible with the Aschheim-Zondek test.” "Weisman,® 
however, criticized the rationale of the procedure as a differential 
diagnosis since so many qualifying conditions (puberty, menopause, 
systemic disorders, endoerinopathies, etc.) were introduced. Winter,^ 
furthermore, clinically demonstrated failures of this procedure in in- 
ducing menstruation when gravidity was not present. GreenhilP agrees 
essentially with these authorities. 

Soskin and others suggest that prostigmine be administered in daily 
doses of from 1 to 2 e.c. (1 :2,000) for three consecutive days. If bleed- 
ing is induced, the patient is considered to be nonpregnaut. They 
state that clinical evidence is available to demonstrate that prostigmine 
is nonabortive, noneebolic, will not induce premature labor, and has 
no effect on the uterine musculature even at full term (Sehofer® and 

SpotoU- 

Since the original publication,® much clinical material has become 
available for study of the menstrual phenomena induced with pros- 
tigmine. It is the purpose of this investigation first to assay the 
efficacy of this 'drug as a diagnostic measure for determining early 
pregnancy ; and second, to disclose as far as possible the actual modus 
operand! of the drug in producing menstrual bleeding. 

geneRxVL methods 

A complete histoiy, including a menstrual histor 5 ^, vas taken on all 
patients. Physical examination, ivith special attention being given to 
a complete pelvic examination, was done routinely. Furthermore, all 
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Table III. Failure op Pkostigmine to Diagnose Pregnancy 
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In reviewing Table I, one to three injections (average 2.4) of from 
1 to 2 c.c. of a 1 :2000 solution of prostigmine inethylsulfate were given 
to 57 women whose ages varied from 18 to 44 years, resulting in starting 
delayed menstraal flow. Bleeding occurred in from one to seventy-two 
hours after the last injection had been administered, and the average 
lapse of time was fourteen hours. This interval was not related in any 


Table I. Success of Prostigmine in Induction of Delayed Menstruation 

(Nonpregnant) 





AVERAGE 

AVERAGE 


GROUP 

no. cases 

DELAY* 

NUMBER OF 

response 




DELAY 

injections! 






1 

5 

3-7 da. 

5.5 da. 

2-3 

1 to 24 hours (average 






12.5 liours) after last 






injection 

II 

25 

8-14 da. 

11.4 da. 

2-3 

3 to 36 hours (average 






11.4 hours) after last 






injection 

III 

22 

2-4 wk. 

24 da. 

2-4 

1 to 72 hours (average 






11.1 hours) after last 



1 

1 


injection 

IV 

5 

Over 4 wk. 

6.2 wk. 

2-3 

1 to 24 hours (average 






15.5 hours) after last 






injection 

Total 

57 

3 da.-8 wk. 

17.7 da. 

2-4 

1 to 72 hours (average 
14 hours) 


‘Absence of pregnancy determined by: Aschheim-Zondek test, 28; physical exami- 
nation and follow-up, 29. 

flnjections: 1 c.c. of 1:2000 solution of prostigmine methylsulfate. 


way either to the amount, or the number of injections, nor was it asso- 
ciated with the duration of amenorrhea preceding injection therapy. 
This delay varied in this series from three days to two months, the aver- 
age being 17.7 days. All patients were diagnosed as nonpregnant eithei’ 
by physical examination or by the Aschheim-Zondek test. 

Obversely, in contrast with the resultant bleeding following prostig- 
niine in the nonpregnant, was the lack of flow in cases in which a 
definite gravidity was present. Diagnosis of pregnancy was made as 
often as possible by physical examination, and was checked in most in- 
stances by the Friedman test. Follow-ups to corroborate the diagnosis 


Table II. Failure of Prostigmine in Induction of Delayed Menstruation 

IN Pregnancy 


group 

NO. cases 

DELAY* 

, AVERAGE 

DELAY 

AVERAGE 
NUMBER OF 

injections t 

REMARKS 

I 

4 

4-7 da. 

6 da. 

3+ 

No bleeding 

II 

6 

8-14 da. 

11.8 da. 

3 + 

No bleeding 

One patient spotted 
after third injec- 
tion; no other 
bleeding 

III 

1 

8 

1 

14-28 da. 

21.2 da. 

3+ 

IV 

3 

6-12 wk. 

8.6 wk. 

3+ 

No bleeding 

Total 

21 

4 da.-12 wk. 

21.6 da. 

3+ . 



•Pregnancy diagnosed by: Aschheim-Zondek test, 9; physical examination, 12 
tinjections: 1 c.c. of 1:2000 solution of prostigmine methylsulfate. 
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more accurate in all cases, regardless of the age, physical development 
or endocrine status of the patient, or of the presence of pehuc or sys- 
temic pathology. 

It is of interest, therefore, to study in greater detail, those cases where 
prostigmine gave an incorrect diagnosis. This occurred in 12, or in 13 
per cent, of the total number of patients tested. In 3 of these, no 
definite pathology could be determined which would explain the inability 
of prostigmine to produce bleeding, regardless of the fact that no preg- 
nancy wms present (Cases 46, 64, and S2). Four eases (Cases 43, 44, 
45, and 83) may be classified as beginning climacteric, since some few 
menopausal sjunptoms were present. Five cases (Cases 49, 47, 69, 65, 
and 67) are of sufficient interest to report in more detail. Brief resumes 
of these ease histories are as follows: 

Case 49. — Mrs. D. J., aged 22 years, who had been married one year, 
■was first seen on Jan. 16, 1941, complaining of a menstrual delaj’’ of ap- 
proximately two "weeks, frequency of urination, and engorgement of the 
breasts. Past history was negative. Menstrual history 14/30-35/7,- 
moderate flow, no clots, no dj’^smenoiThea. There had been no previous 
pregnancies. Her last menstrual period occurred on Dee. 2, 1940 (?). 
Physical examination essentially "^vas negative. Pelvic examination re- 
veMed a slightly enlarged, softened uterus in first-degree retroversion. 
Hegar’s sign ■nns positive. Breasts were enlarged and heavy. Areolae 
were darkened slightly. The Asehheim-Zondek test on Jan. 17, 1941, 
showed enlarged follicles, but no hemorrhage or hemorrhagic follicles. 
Test was repoited as “doubtful” on Jan. 19, 1941; however, it was felt 
that the patient was pregnant. 

On January 16, 17, and 18 she received 2 c.c. of 1 :2000 solution of 
prostigmine methylsulfate. No bleeding occurred after the first injec- 
tion. There was some spotting after the second, and profuse bleeding, 
■ftdth clots and cramps following the third. This lasted for four days, 
after which there was a normal flo'n^ for three additional days. 

The next menstrual period occurred on Feb. 16, 1941, and was nonnal. 

Case 65. — Mrs. E. B., aged 26 years, complained of menstrual 
of nine days. Catamenia 15/26-8/3; no dysmenorrhea, moderate flo'^' . 
Physical examination essentially "Rms negative. Breasts were hea'^-j' and 
sensitive. Pelvic examination: external genitals, normal; vagina, noi- 
mal, except for positive Chad'^vick’s sign. Cervix rather 
slightly enlarged. Diagnosis of early gravidity made. Aschheim-Zonde ' 
test not done. 

On February 13, 14, and 16 she received 1 c.c. of 1 :2000 solution o 
prostigmine. Bleeding started about five liours after the last injection 
was given. Patient bled similarly to a normal period for four days. 

On Mar. 24, 1941, she returned to the clinic, again complaining of a 
delay of eight days. Prostigmine -was again administered, Respite tae 
fact' that a "definite nine to ten weeks’ gra-\idity was found. On Marca 
24, 25, and 26 she received 1 c.c. of 1 :2000 prostigmine -^Othout subse- 
quent bleeding. 

Case 47. — Mrs. E. M., aged 31 yeai-s, was fii-st seen on June 15, 1941, 
with a complaint of menstrual delay of eleven days. There were n 
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and also to determine the effect of the prostigmine on the gravidity were 
made frequently. Twenty-one patients who were pregnant and -who 
were injected with prostigmine without resultant bleeding are presented 
in Table II. 

These 21 patients (Table II) ranged in age from 17 to 40 years, aver- 
aging 26.2 years, and had experienced zero to four previous pregnancies 
(average 1.2). The minimal number of injections given any patient was 
3, and the dosage varied from 1 to 3 c.e. of the solution. The pregnancy, 
as calculated from the menstrual delaj'', was present from four days to 
six Aveeks, Avith an average of 21.6 days. No bleeding resulted from 
these injections Avith the exception of slight spotting after the third 
injection in Case 50. It is further of interest to note that prostigmine 
gave a correct response in one instance before the Aschheim-Zondek test 
became positive (Case 103). 

As has been stated, a total of 90 patients, all suspicious of being 
pregnant, were injected Avith prostigmine in an attempt to make a 
definite diagnosis. Of tliese, 78 reacted in accordance AAuth their physical 
status. In contradistinction to the results presented above, are the fol- 
loAving 12 patients (Table III) in Avhom incorrect menstrual reactions 
to the drug occurred. 

Before discussing the effects noted Avitli prostigmine, it Avould be 
desirable to summarize liriefly, in table form, the results obtained in the 
above series. In revieAA", therefore, 90 cases of delayed menstruation, 
treated as described, gave results as shoAAm in Table IV. 

Table IV. Percentage op Error op Prostigmine as a “Diagnostic 
Pregnancy Test” 


Total number of cases injected 90 

Patients diagnosed nonpregnant who bled 57 

Patients diagnosed as pregnant who did 

not bleed 21 

Total correct results 7S 

Percentage correct results 86.6% 

Patients not pregnant Avlio did not bleed S 

Patients pregnant who bled (including 

possible ectopic) 4 


Total errors 12 

Percentage error 13.4% 


DISCUSSION 

Eighty-seven per cent of 90 conseeutiAm nonseleeted eases of delayed 
menstruation Avhere early pregnancy Avas suspected gave correct results 
AA’hen tested A\dth intramuscular injections of prostigmine methylsulfate. 
HoAA-ever, if this drug is to be considered as a substitute for the kandard, 
harmless, and technically simple Aschheim-Zondek test, it should be 
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were pregnant. The responses to prostigmine were checked against the 
findings at physical examination and, where necessary, against the 
Aschheim-Zondek test. Follow-np examinations to verify diagnoses were 
made as often as possible. 

The response to the drug is fairly rapid. In the nongravid, bleeding 
started after an average interval of fourteen hours following the last 
injection. The average number of injections was 2.4. If no response 
Avas elicited after a maximum number of three injections the patient AA^as 
considered to be pregnant. Translating these statistics into elapsed 
time, the average intei'Aml for diagnosis of pregnancy Avith prostigmine 
is at least seAmnty-tAvo hours, compared Avith a maximum of forty-eight 
hours Avith the Aschheim-Zondek technique. Should the time element 
ever be an important factor for the establishment of a diagnosis, the 
Aschheim-Zondek test is therefore superior. HoAvever, the latter is 
knoAvn to err, especiallj^ on the negative side, in the early stages aftei 
the first skipped period. This is to be contrasted Avith the fact that al 
6 patients tested during the first Aveek of amenorrhea Avere accuratdy 
diagnosed as pregnant by prostigmine. This is further demonstrated y 
Case 103, Avhere prostigmine produced a correct diagnosis as early as one 
week after the skipped period, even though at tliis time the Aschieim 

Zondek test had not yet become positive. 

Discrepancies of diagnosis AA'^ere noted both in positive and nega ive 
responses. Eight patients avIio Avere not gravid continued their amenoi^ 
rhea, despite the injections; 4 patients Avho Avere pregnant bled folloAving 
the injections. Herein lies the greatest hazard in the use of this drug. 
The possibility of inducing abortion, slight as it may he, Avould com- 
pletely obviate this test in all cases AAdiere pregnancy is extremely desiie , 
Avhere relative sterility is involved, and AAdiere there lias been a pieAious 


history of repeated spontaneous abortions. 

Moreover, other factors than those of the actual statistical studies ai 
present, and must be analyzed and considered before the test can 
evaluated. The obstetrician dhudes all patients into tAVO classes : m 
Avho will not tolerate pregnancy, and those Avho are anxious and ^esir 
for offspring. These latter, AAdien delayed, even though they 
pregnant, might easily misinterpret the bleeding folloAving the injec i • 
of prostigmine, and suspect that they have been aborted. Tins is e i ^ 
cially true in pseudocyesis. Furthennore, in any ease AAdiere unAW ^ 
bleeding occurs, the attending physician is placed on the . 

despite explanations, aadU almost surely lose the confidence o ns ^ 

On the other hand, prostigmine, as a test for pregnancy, 
definite psychologic adAmntage, from the patient’s ‘ I of 

doctor “is doing something positive” both in tlie Avay of diagno . « 
tlierapv if the delay is physiologic. Although the physician 
it is not essential to bleed at clocklike inten-als, it ts often difficult o 
convince a wonied female who Imoivs only that saspended men^ ^ 
indicative of pregnancy. There is no question, therefore, that the u. 
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subjective signs of pregnane}’’. Past history essentially Avas negative. 
Pelvic examination gave the impression that the uterus Avas slightly 
enlarged, and an ovarian cyst could he felt on the right ovary. Last 
menstrual period occurred on Llay 6, 1941. 

On June 15, 16, and 17 she recewed injections of prostigmine. FoIIoav- 
ing the third injection she bled for tAvo days. On July 20 she again hied 
for three days and a diagnosis of a three months ’ pregnancy was made 
at that time. Diagnosis was confirmed by folloAA’-up examinations. Pa- 
tient carried through the seventh month and delwered a premature 
infant. 

Case 69. — ^]\'Irs. S. C., aged 26 years, gravida ii. Catamenia 12%/21- 
28/5. Past history negative. Menstrual history unimportant except for 
mild dysmenorrhea and slight oligomenorrhea. Last menstrual period 
occurred on August 12. She Avas seen on September 16 complaining of a 
delay of eighteen days. Physical examination Avas negative. Pelvic 
examination; uterus Avas small but slightly softened. There Avas some 
tenderness, but not marked, in the right adnexa. Aschheim-Zondek test 
Avas positwe (September 20). On September 15 and 16 she received 
injections of 1 c.c. of prostigmine. She spotted approximately seventeen 
hours after the last injection, and tlie tenderness on the right side seemed 
to be increased. Injections Avere discontinued for fear of ectopic gesta- 
tion. Although the patient Avas told to report back to the clinic she did 
not, but indirectly it Avas heard that five days later she Avas operated 
upon for some emergency abdominal condition. 

These four eases, therefore, must be classified as false negatives since 
all Avere gravid, yet bled after prostigmine had been administered. In 
Case 49, although the result of the Aschheim-Zondek test Avas not con- 
clusive, both the subjective symptoms and the_ increased size of the uterus 
on bimanual examination left the distinct impression that pregnancy 
existed. The possibility of gravidity, therefore, must be admitted, to- 
gether AA’ith the possibility of spontaneous abortion, or induced abortion 
as the result of the injections of prostigmine. HoAvever, none of the 
above assumptions can be definitely proved. In the second case (Case 
65), although no Aschheim-Zondek test Avas performed, there Avas the 
definite impression that the patient Avas gravid. Although this patient 
bled similar to a normal menstruation, examination one month later 
definitely proved the original diagnosis, since the size of the uterus had 
increased to that of a nine or ten Aveeks’ gravidity. In order to A’erify 
this, prostigmine Avas again administered, but AAothout any resulting 
bleeding. Similarly in Case 47, bleeding folloAved injections despite 
the fact that the patient Avas pregnant. In Case 69, although proof is 
not definitely obtainable, it is assumed from the history, physical exami- 
nation, and folloAA’-up, that the patient had an ectopic pregnancy, despite 
AA’hich she bled after tAvo injections. 

SUMMARY 

Prostigmine methylsulfate successfully differentiated early pregnancy 
from temporary amenorrhea by inducing delayed menstrual floAv in 
about 87 per cent of 90 cases that were thus tested. Patients Avere not 
selected and no distinction as to menopausal state, endocrine status 
pelA’ic pathology, etc., Avas made. Injections Avere given only to those 
patients Avho definitely requested an opinion as to whether or not they 



CONSERVATIVE TREATMENT OF PELVIC INFLAMMATION 
WITH THE NEWMAN THERMO-FLO 


Frederick H. Falls, M.S., M.D., Edward C. Bernell, M.S., M.D., 
AND Disraeli Kobak, M.D., Chicago, III. 

(From the Departments of Obstetrics and Gynecology, University of Illinois College 
of Medicine; the Gynecologic and the Physical Therapy Service, 

Cook County Hospital) 

I 'HE ineidenee of pelvic inflammatoiy disease in a gynecologic clinic 
is high. It is also an important factor, contributing to chronic ill 
health so frequently seen in this group of women, and it often forms a 
basis for such common complaints as abdominal pain, backache, dys- 
menorrhea, menstrual irregularity, vaginal discharge and the neuras- 
thenic syndrome. Whatever plan of treatment is employed, the con- 
servative management of pelvic inflammation merits most careful con- 
sideration, first, because of good results that have been reported bj’’ the 
use of various conservative measures, and second, because of the danger 
and unsatisfactory results that frequentty folloAV more radical operative 
intervention. 

Heat applied to the pelvis as a therapeutic measure has been used m 
various forms since the time of Hippocrates who described the simple 
hot vaginal douche. Other methods suhsequentty introduced include, 
heated lead shot poured into the vagina as described by Holden and 
Gurnee,^ the hot intravaginal douche which was condemned by Emmet, 
the prolonged vaginal douche as described by Gellhorn,® the Elliott ap- 
paratus, diathermy, and short wave therapy. 

Newman,'* in 1939, described the thermo-flo, which marlvs a definite 
advance in the application of intravaginal heat. This apparatus was 
used in our work in the treatment of pelvic inflammatory condi^ns 
at the Cook County Hospital and the Research and Educational Hos- 
pital, Chicago. It was proved to be an effective, yet simple and sa e, 
device, and free from the objections which have been raised against i 
other methods. 

Falls, Nevmian, and Kobak'* publislied a preliminary report on t le 
use of this apparatus on gynecologic patients at Research 
tional Hospital and Cook County Hospital, which was read 
ber, 1939, at the American Congress of Plysical Therapy, in Ne^v l 
City. In general, the results in this series of 71 eases correspond wi 
those obtained in the series here reported. 

Greenhill® states that he has used the Newman thermo-flo success u > 
in the treatment of pelvic inflammatory disease. 

240 
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this drug, with its diagnosis dependent upon the resumption of men- 
strual function, will keep a great many women from unneeessaiy manip- 
ulations at the hand of the abortionist. Furthermore, the resumption 
of the normal menstrual rliythm in the nonpregnant is a great psycho- 
logic factor, especially when pregnancy is not desired at the time that 
the menses is delayed. 

The use of prostigmine methylsulfate as a therapeutic measure for the 
regulation of the menstrual rhythm has not as yet been fully examined 
and studied. However, its field of usefulness would seem to be here, 
rather than in the field of diagnosis. Further experimentation is noiv 
in progress to determine the exact nature and physiology of this drug on 
the female generative tract. 


CONCLUSIONS 

Prostigmine methylsulfate was successfully used in the differentiation 
of amenorrhea due to pregnancy from amenorrhea due to other causes in 
86.6 per cent of 90 cases. Diagnostic errors occurred in both pregnant 
and nonpregnant cases. Four patients who were pregnant bled ; 10 con- 
tinued their amenorrhea despite nongravidity. Although statistical 
results are favorable, because of the possible abortion factor, prostigmine 
should not be used where pregnancy is urgently desired, where relative 
sterility existed, Avhere a history of repeated abortions is elicited, or when 
pseudocyesis is present. These contraindications, together with those 
mentioned in previous publications, namelj’’, endocrine dysfunction, local 
pelvic changes, possible ectopic pregnancy, menopause, etc., make the 
drug, as a diagnostic procedure, of extremely small value. Prostigmine, 
however, is of real worth as a therapeutic measure in temporary amenoi-- 
rhea after the diagnosis of nongravidity has already been established. 
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freedom from iiotential burns and complete comfort during treatment 
are a few of the important advantages of the Newman thermo-flo 
apparatus. 

Adair,' reporting the work done witli this apparatus at the Chicago 
Lying-in Hospital, states that among the advantages of tlie thermo-flo 
may be mentioned the extremely simple mechanism, the ease and rapidity 
of its operation, and most important, the greater comfort afforded the 
patient. 

Counseller® objects to the use of a nondistensible electrode in the 
vagina because the rugae or folds prevent even distribution of heat 
and render the vaginal mucosa more susceptible to burns. 



Fig. 2 shows roentgenologically the position of tiie inflated bag in the 
vagina. 


PHYSIOLOGIC EFFECTS OP LOCAL HEAT 


When heat is applied locally to the body, the increased blood and 
Ijnnph circulation due to dilatation of the arteries, arterioles, and capil- 
lary bed, is chiefly responsible for the desired therapeutic effect. If fl^*^ 
process is kept within physiologic limits, tissue injury will not I'csult. 
Increased circulation through the tissues promotes tissue metabolism, 
augments oxygenation of the cells, and hastens the exchange of the 
metabolites. 


Bier® called attention to the value of producing active lij'peremia bj 
means of heat for the destruction of an infective process. 

Michel and Taube,^® in reporting upwards of 1,000 cases treated v d > 
jiclvie heat, are of the opinion that any beat capable of being app 
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DESCRIPTION OF APPARATUS 

The Newman thermo-flo apparatus (Fig. 1) as a simple device for the 
application of intravaginal heat, utilizes circulating air as the heating 
medium and in this respect differs fundamentally from other methods. 
Essentially, the apparatus is composed of a motor-driven fan Avhich cir- 
culates heated air that is applied to the pelvis by means of a bieornuate- 



Fig. 1. — Newman thermo-flo. 


shaped, inflated, thin rubber applicator bag. Temperatures up to 132° 
F. are automatically maintained by thermostatic control and registered 
by a thermometer extending into the applicator bag. The air pressure 
within the distended bag is regulated by means of a rubber bulb and is 
indicated on the pressure gauge. Uniform distribution of heat over a 
large surface of the vagina, negligible weight of an air-fiUed bag, relative 
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Cases designated as markedly improved include patients with absolute 
symptomatic relief in most cases, and marked, though not complete, 
regression of tangible pathologic findings. 

Cases designated as moderately improved include those with satis- 
factory symptomatic relief even in the presence of definite pathologic 
changes. 

Cases designated as slightly or not improved include those with some 
symptomatic relief but little or no alteration in the pathology present. 

Gonococcal Infections . — This major classification was further sub- 
divided according to the degree and extent of pathologic involvement of 
the pelvic structures. This varied from mild bilateral salpingo-oophoritis 

TOTAL 200 CASES 


141 CASES. 70.5f« 

COMPLETE CURE or 

MARKED IMPROVEMENT 

I 44 i CASES. 22.0?'» 

MODERATE IMPROVEMENT 

[is] CASES. 7.5% 

SLIGHT or NO IMPROVEMENT 

Pig. 3. — Results of 200 cases of pelvic intlammatory disease treated with the thermo flo 

Tvith pelvic peritonitis, to those of more severe nature with 
salpingitis and tuboovarian abscess, and finally to the extensn c an^ ^ 
diffuse, exudative, pan-pehdc peritonitis IcnovTi as the “frozen pe vis. 

Our first series included 87 eases of bilateral salpingo-oophoritis 
I) ; of these 75 were chronic: 12 were subacute. Chronicity 
designated, if the symptoms and findings persisted for three men 
longer. In these groups, 51 patients were white, 36 colored. Ihe 
tion of symptoms vai’ied from three months to thirteen 
age incidence averaged tAventy-five years. The number of 
treatments per patient Amried from 6 to 32, AAUth an average _ot 14. ^ fa 
cases were classified as completely cured; 54 as_ markedly ^ 

as moderatelj^ improved and 7 as slightlj* or not improved. It is , 
in" to note that 5 of the S patients classified as completely curea. 
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vdthoiit damage to the tissues kills only the organisms ■which come in 
direct contact Avith the applicator, and that the organisms deep in the 
tissues are only attenuated, so that their destruction is more easily ac- 
complished by the normal defense mechanism. 

Locally, there is noted a marked increase in phagocytic leucocytes and 
more rapid absorption of inflammatory exudates. A general leucoeytosis 
is also produced after treatment in most eases, an average increase of 
18 per cent. 

CLINICAL RESULTS 

We have observed in our series, 200 eases of pelvic inflammatory 
disease, Avhich Avere classifled as accurately as possible, into three major 
groups. This classification is based upon the information obtained from 
the history, phj’^sieal findings, and bacteriologie studies in the individual 
cases. 

I. Gonococcal infections. This included ; 

A. Chronic bilateral salpingo-oophoritis. 

B. Chronic bilateral salpingo-oophoritis Avith unilateral or bi- 
lateral tuboovarian masses. 

C. Chronic diffuse pelvic inflammatory disease, the so-called 
“frozen pelvis.” 

Most of the patients in this gonococcal series present a history of 
one or more exacerbations of their pelvic infection over a varying 
period of time. 

II. Nonspecific pehuc infections. 

This included primarily the puerperal and septic-abortion cases, 
caused mainly by the streptococcus. 

A. Chronic pelvic cellulitis, parametritis and tuho-oophoritis. 

III. Postoperative residual pelAuc inflammatory disease. This included 
both the gonococcal and nonspecific groups. 

We have classified the clinical results of treatment into four groups, 
namely: Complete cure, marked improAmment, moderate improvement 
and slight or no improvement (Fig. 3). 

The criteria used for classification included an accurate appraisal of 
symptomatic improvement stated by the patients and frequent check-up 
examinations of the pelvis, in most instances by the same clinician. The 
latter anatomic findings Avere mainly stressed in this analysis. Tlie 
factors used in making this clinical classification, to indicate improA^e- 
ment, included lessened or absent tenderness, diminution in size of in- 
flammatory- masses, resolution of bi’oad ligament thickening and indura- 
tion, and increased mobility of the pelAuc structures. 

Cases designated as completely cured include those AA’ith absolute 
symptomatic relief and apparently complete regression of tangible 
pathologic findings. 
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Table III. Chronic Pelvic Inflammatory Disease (Prozen Pelvis), 12 Cases 


NO. OP 

CASES 

age 

nORATION 

OF 

SYMPTOMS 

NO. OF 
treat- 
ments 

COJI- 

PLETE 

CURE 

JIARKBD 

improve- 

ment 

MODER- 

ATE 

IMPROVE- 

MENT 

SLIGHT 

OR NO 

I.MPRm’E- 

ment 

12 

20 to 42 yr. 
Av. 30 

3 mo. to 8 

yr- 

9 to 18 
Av. 14 

0 j 

8 

4 

0 


of 14. Seven patients were white and 5 colored. In one instance a pelvic 
abscess was drained through a iio.sterior coliiotomy incision. One patient 
was subsequently operated upon because of associated fibroniyomas and 
protracted menorrhagia. Eight cases were classified as markedlj* im- 
proved and 4 as moderatelj’^ improved. 

Nonspecific Pelvic Infections. — This classification comprised post- 
abortal, postpartum, and postoperative (Cesarean section) eases, pri- 
marilj^ streptococcal in origin (Table IV), a total of 35 cases. 


Table IV. Parametritis (Postabortal, Postpartum, Postoperative), 35 Cases 



postabortal g 

OF a 

a 

G 

1 

1 

0 

a . 

vses 

1 « 

> 

< 

6 £ 

0 
i ^ 

W 

0 

age 

duration of 
symptoms 

m 

H 

&. g 

fe a 

0 D 

marked 

improvement 

MODERATE 

IMPROVEMENT 

0 F^ 

a § 

c5 r 

2 s 
£ 

Acute 

8 

1 1 

1 

17 to 40 

1 \vk. to 

7 to 27 

1 0 

1 

1 ^ 

0 

Subacute 

7 

0 

2 

yr. 

5 yr. 

Av. 14 


6 

1 2 

0 

Chronic 

7 

8 

1 

Av. 27 




8 

3 

4 

Total 1 

22 

9 

4 




mm 

21 

8 

4 


This series included 24 cases of septic abortion, 8 of ivliich were ^cut^ 
7 subacute and 7 chronic; 9 cases followed full-term delivery and 4 
cesarean sections. The duration of s3Hnptoms varied from one week to 
five jmars; the age incidence from 17 to 40, an average of 26.5 yeaw. 
The number of thermo-flo treatments varied from 7 to 27, averaging 14. 
Twenty-two patients -were white and 13 colored. Of this group, 2 became 
pregnant following treatments. In two instances a pelvic abscess was 
drained per vaginam. One postoperative case, following a total hj^steree- 
toinj"- for fibroids and chronic cervical patholog.v, developed a fuhnina - 
ing, rapidlj^ spreading cellulitis which responded favorably 
treatments. Two cases were classified as completelj^ cured; 21 
markedlj^ improved; 8 as moderatelj'- improved and 4 as slightly or no 
improved. Generallj’- speaking, regression of the pathologic 
in this group appeared to be more complete in the severe cases than v 
noted in those of gonococcal origin. _ , • i •fipn- 

Postoperative Residual Pelvic Inflamviatory Disease.— ciassi 
tion included both the gonococcal and nonspecific groups, in whic i 
tion was previously' performed on one or more occasions for sue 1 1 

tions (Table V). _ . . t on«ti con- 

This series of postoperative residual pelvic infiammatorj* ens 

sisted of 33 eases ; 29 of which were chronic and 4 subacute. 1 m < 
tion of sjTnptoms varied from four months to eight 3'ears;^tJie ac 
dence was from twenty-four to forty-six, an average 17 

number of thermo-flo treatments varied from 9 to 5o, averag c 
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Table I. Bilateral Salpingo-oophoritis ; 87 Cases 



NO. 

OF . 
j CASES 

AGE 

DURATION 

OF 

SYMPTOMS 

NO. OF 

TREAT- 

MENTS 

1 

COM- 

PLETE 

CURE 

1 MARKED 
IM- 
PROVE- 
MENT 

MODER- 

ATE 

IM- 

PROVE- 

jMENT 

slight 

OR NO 

IM- 

PROVE- 

MENT 

Subacute 


17 to 56 

2V> mo. to 

6 to 32 

2 


2 

1 

Chronic 

H 

yr- 

Av. 25 

13 yr. 

Av. 14 

6 

■ 

16 

6 

Total 

1 87 




8 

1 54 

18 

7 


quently became pregnant after sterile periods of two to four years. One 
patient who was subsequently operated upon because of complaints refei’- 
able to a retroversion was found to have patent tubes on retrograde in- 
sufflation. It was observed during the course of treatment for the upper 
pelvic tract infections that many cervical erosions became healed. The 
complication of gonococcal arthritis was noted once in this series, during 
the course of a subacute exacerbation of the pelvic infection, in a 
negress. 

Our second series included 33 eases of bilateral salpingo-oophoritis 
with unilateral or bilateral tuboovarian masses (Table II), Of these 29 

Table II. Bilateral Salpingo-oophoritis With Unilateral or Bilateral Tubo- 
ovarian Masses, 33 Cases 



NO. 

OF 

CASES 

AGE 

DURATION 

OF 

SYMPTOMS 

NO. OF 

TREAT- 

MENTS 

COM- 

PLETE 

CURE 

MARKED 

IM- 

PROVE- 

MENT 

MODER- 
ATE IM- 
PROVE- 
MENT 

SLIGHT 

OR NO 
IM- 
PROVE- 
MENT 

Subacute 

4 

17 to 52 

2 mo. to 

6 to 26 

0 

2 

1 

1 

Chronic 

29 

yr. 

Av. 26 

10 yr. 

Av. 16 

0 

22 

5 

1 

2 

Total 

33 




0 

24 

6 

3 


were chronic; 4 subacute. The duration of symptoms varied from two 
months to ten years ; the age incidence averaged 26 years. The number of 
thermo-flo treatments per case varied from 6 to 26, average 16. The 
group includes 21 white, and 12 colored patients. It will be noted that 
there were no cases classified as complete cure in this group based on 
pathologic findings. The majority (24), ho-wever, -were classified as 
markedly improved; 6 as moderately improved and 3 eases as slightly 
or not improved. Tu'o patients ivith tuboovarian abscesses ivere drained 
per vaginam and then given thermo-flo treatments. Six patients were 
operated upon because of inadequate response to therapy and for 
economic reasons. One of these eases with moderately advanced 
adnexal pathology and retroversion received a course of S preoperative 
treatments and at operation the adnexa appeared suifieiently normal to 
warrant their retention. A uterine suspension operation was performed. 

Our third series included 12 cases of chronic pelvic inflammatory 
disease, “frozen pelvis’’ (Table III). In this group the duration of 
sjTnptoms varied fi-om three months to eight years; the age incidence 
varied from twenty to forty-two years, an average of 30 years. The 
number of thermo-flo treatments varied from 9 to 18, with* an average 
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time to draw eon elusions, we feel that thermo-flo treatment can be 
advocated as a safe procedure and a real adjuvant in the therapy of 
such conditions. The results of a much larger group of similar cases as 
yet unpublished, tend to fully support these views. The pelvic heat 
therapj', together with the sulfonamide drugs, has made the clinician 
somewhat less fearful in the management of these severe streptococcal in- 
fections of the pregnant uterus. 

The clinical course of these eases as contrasted to the gonococcal 
gi'oup, appears to be much more rapid in most instances, Avith a more 
complete resolution of pelvic pathology. In this group, particularly the 
acute and subacute cases, treatment once or tuuce daily for one hour 
is advocated, especially during the patient’s hospital stay. At present, 
we are cautiously extending the indication for heat treatment to include 
a study of prolonged intravaginal heat application, from eight to tivelve 
hours, particularlj' in the more severe septic cases. 

The series designated as postoperative residual pehuc inflammation 
contained many eases in AAdiieh eonservatiAm surger}’' had been practiced, 
Avith resultant residual pathologjL Exacerbations or external reinfec- 
tions Avere frequently responsible for the recurrent clinical manifesta- 
tions. Manj’- patients possess the inJierent tendency to develop abundant 
adhesions. We feel that the intrairnginal heat may have aided these 
patients by stimulating pelvic circulation and causing a resorption of 
the residue. 

It Avas noted in the course of treatment of many of these eases that 
concomitant bladder and rectal infections Avere clinically improved. 
The location of these organs makes possible their inclusion in the ex- 
posure to heat in the distended vmgina. 

In manj'' instances of sterility, AAdien tubo-oophoritis is a predominant 
causatiAm factor, Ave feel that a trial of intravaginal heat therap.A is 
AAmrranted. In our series, 7 patients AAuth -previous histories of steiie 
periods of from tAvo to four years, became pregnant after a senes o 
thermo-flo treatments. Although this is not a large group, aac fee 
justified in advocating this conserAmtiA'e measure, since surgical tuia 
reconstruction is rarely successful. 

IntraAmginal pehuc heat theimpy is not advocated as a panacea foi 
the cure of all types of pelA'ie infections. We present it as a definite mi 
proA-ement in the manner of heat application in the conservative manage 
ment of many of these eases. It must be realized, because of the 
pathology in many eases, as AA^ell as associated complicating^ patho o-. , 
that operatiA'e intei’Amntion will be the treatment of choice in some 
stances. 

SUAOIARY 

1. The NeAAunan thermo-flo apparatus, in our hands, has 
effective method for the application of prolonged intravaginal heat. 
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Sixteen of the patients were white and 17 colored. One ease was classi- 
fied as completely cured, 23 as markedly improved, 8 as moderately im- 
proved, and 1 as slightly or not improved. 

One patient was subsequently re-operated upon for an old broad liga- 
ment hematoma. Another received a series of 12 thermo-flo treatments 
and at subsequent operation an infected ovarian cyst was removed. 

Table V. Postoperative Eesidual Pelvic Inflammatory Disease, 33 Cases 



NO. 

OP 

CASES 

AGE 1 

duration 

OF 

SYMPTOMS 

1 

NO. OP 

TREAT- 

MENTS 

COM- 

PLETE 

CURE 

MARKED 

IM- 

PROVE- 

MENT 

; MODER- 
ATE 

IM- 

PROVE- 

MENT 

SLIGHT 

OR NO 

IM- 

PROVE- 

MENT 

Subacute 

4 

24 to 47 

4 mo. to 8 

9 to 55 

0 

4 

0 

0 

Chronic 

29 

yr. 

Av. 33 

yr. 

Av. 17 

1 

19 

8 

1 

Total 

33 




1 

23 

8 

1 


DISCUSSION 

Although difficult to prove statistically, gonorrheal infection in the 
female pelvis is the most common cause of serious pathology, and is fre- 
quently productive of marked physical disability and sterility in the 
female. In recent years many authors have stressed the advantages of 
conservative management of pelvic inflammatory disease. From our 
experience we feel that the use of this form of intravaginal heat should 
definitely lie added as an important factor in such management. We 
also feel that this form of treatment is a definite adjuvant pre- and post- 
operatively, particularly for the more extensively involved cases. Cer- 
tainly, in those cases which subsequently come to operation, the quiescent 
phase of pelvic infection produced by this method of heat application 
produces definite decrease in morbidity and mortality. 

]\ranj" of the patients seen at large charitable institutions, such as the 
ones from which this study was obtained, must, of economic necessity, 
be quickly restored to good physical health. Hence, surgical intervention 
is practiced much more freely than in other economically more inde- 
pendent strata of society. These factors played an important role in 
determining operative intervention in many of the 17 surgical cases in 
our series. 

It is of great importance that chronic foci of infection in the lower 
genital tract be adequately treated in conjunction with the conservative 
treatment of the uiiper pelvic infection, to minimize the danger of auto- 
I'cinfection. Unless there exist pressing indications for immediate 
operation in pelvic inflammatory disease, we suggest a trial period of 
conservative treatment for three months; twice or three times weekly, in 
practically aU cases, before surgery is contemiilated. 

Some months ago, we decided to try intravaginal heat tlierapy in the 
treatment of puerperal infection, including postabortal, post-partum and 
postoperative cases. Altliougli our series is not large enough at tliis 
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VAGINAL IONTOPHORESIS OF A CHOLINE COMPOUND^ 

Adolph Jacoby, M.D., P.A.C.S., and 
Maurice G. DerBrucke, M.D., F.A.C.S., New York, N. Y. 

(Fiom the Department of Gynecology, New York Post-Gradiiate Medical School 
and Hospital, Columlia Dnivei'sity) 

/\ STUDY of vaginal iontophoresis of a choline compound was begun 
in 1933 to determine whether any beneficial effects could be pro- 
duced by its use in eases of pelvic inflammation. Two previous com- 
munications by one of us have appeared in the literature,^’ ^ detailing 
the results obtained in a limited number of patients. Since then, re- 
ports by others,®’ ^ to whom ive demonstrated this modality, have al- 
ready been or are about to be published, which substantiate our original 
conclusions. Since our last publication, we have amplified our obser- 
vations on patients with pelvic inflammation and have also had occasion 
to add other groups in. this survey: those in whom diagnostic clarifi- 
cation was necessary, patients with ovarian cysts, and a number com- 
plaining of dysmenorrhea. 

The original technique has already been described in detail.^’ " The 
only recent change made is in the strength of the mecholjd solution 
employed. We are no^v using a 0.25 per cent solution of mecholyl 
instead of a 0.5 per cent solution, with equally satisfactory results. 
This can be readily understood, because the amount of mecholyl driven 
into the tissues is entirely dependent upon the strength of the current 
and the duration of its flow. In the technique now used which permits 
15 milliamperes of current to flow for twenty minutes, only a portion 
of the material in the 0.25 per cent solution is utilized, so that even 
further dilutions might still produce satisfactorj’' results. Y’'e have not 
yet encountered any instance of shock during treatment which has 
required interruption of the treatment and the administration of atro- 
pine to counteract the mecholyl effect. The results obtained in a group 
of patients with acute or chronic pelvic inflammatorv disease are shown 
in Table I. 


•Mecholyl, a product of Merck & Co.. Rahway. N. J. 
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method utilizes heated air and presents advantages over other devices, 
because of simplicity of operation, comfort, freedom from potential 
hums, and because it gives uniformly effective application of pelvic 
heat. 

2. Two hundred patients with pelvic inflammatory disease were 
treated with the thermo-flo, of whom 141 (70.5 per cent) showed com- 
plete cure or marked improvement; 44 (22 per cent) moderate improve- 
ment, while 15 (7.5 per cent) obtained slight or no improvement, (a) 
Gonococcal infections in 132 cases showed in 94 (71.2 per cent) com- 
plete cure or marked improvement; in 28 (21.2 per cent) moderate im- 
provement; and in 10 (7.6 per cent) slight or no improvement, (b) 
Nonspecific pelvic infection observed in 35 cases produced in 23 (65.7 
per cent) complete cure or marked improvement; 8 (22.9 per cent) 
moderate improvement, and 4 (11.4 per cent) slight or no improvement, 
(c) Postoperative residual pelvic inflammatory disease seen in 33 eases 
yielded 24 (72.7 per cent) completely cured or markedly improved; 8 
(24.2 per cent) moderately improved; and 1 ease (3.1 per cent) slightly 
or not improved. 

3. Seven patients of the entire series presented additional complaints 
of sterile periods of two to four years and subsequently conceived after 
thermo-flo treatments. 

4. Bladder and rectal inflammation associated with pelvic infection 
is favorably influenced by the use of inti'avaginal heat. 

5. In cases of gonococcal, nonspecific, and postoperative residual in- 
fections of the pelvis, our clinical impression was that a more rapid 
and complete resolution of pathology and improvement of clinical symp- 
toms takes place, in a shorter period of time, than with previous methods 
of treatment. 

6. We recommend the use of intravaginal heat therapy (thermo-flo) 
as a pre- and postoperative measure, in suitable cases. 

7. We wish to emphasize that the treatment of pelvic inflammatory 
disease by intravaginal heat (thermo-flo) does not replace operative 
therapy in all instances, particularly Avhen associated pelvic pathology 
exists. In a large group of society, surgery is more frequently indicated 
because of economic dependency. 

tVe are greatlj' indebted to Esther Stunibo, B.N., Chief Physical Therapist, Cook 
County Hospital, Chicago, for her aid in this work. ’ 


REFERENCES 

1. Holden, F. C., and Gurnee, W. S.; Ast. J. Obst. & Gynec. 22: 87, 1931. 

— Emmet, Thomas A.: Principles and Practice of Gj-necology, ed 3 Pliila- 
delphia, 1884, H. C. Lea ’s Son & Co. ' ’ 

3. Gellhorn, George: Non-operative Treatment in Gynecologj-, New York 1923 
D. Appleton-Century Co. * j - > 

1. Newman, Louis B.: Ait. J. Obst. & Gyxec. 38: 723, 1939. 



CHRONIC PELVIC INFLAMMATION 


252 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 



s 

G 

o 

a 

^ , 

•^3 

(U 



LATE 

'LLOW- 

o 

G 

T3r 

S 

> 

o 

t-> 

p. 

5 EX 

5^ 

o''a § 

> 

o 

.s ^ 

?-H £ 

G 

o r-j 

p O) 

a tH 

o s 

'^3 

4) 

o 

CO 

-M ^ 

tJ4 .;3 

CH 1> 


&< 

Ci 


C5 

Ci 

G 

G 


T— < 




M 

o 


o 

o 

O 

W 


o 

S 3 ■ 
O 

CO S 
rt d 

O .feJD' 

‘do ^ 
o 

C5 d 
o 


*73 

d 

> d 
O .tn 


O o 


5 

o rt 


o ^ 

Qj »H 

^ c 3 
o > 
o o 


0) 

d 

<x> 

pQ 

d 

d 


S .SP 

o CO 
C3 

•Hog 

O 

CO 


C P 2 ^ pi 

•'- 'ZJ rf 2 5:^ C3 

o S -3 -g “ 

fl ^ 

p: rO o s 

O ^ f-" 0 


o 


o a> a 
33 "rJ S 

^ > CO 


S o O > m 
g 9 'H o o 


o ^ 
G ^ 

o 




kpj a* «-' 

J- ■*-> "ti 0 

C3 <3^ CO 

> £ •?: o 
O rt pi? o 


rd 

§ § § S c 

'a n 

“ 7 ^ £ 5 ^ iB 
2 "3 t ^ -H 

^ O PH O 'to Ph 

P 


e) .PS a 
ri bJD C 

-g.s 5 
TL ? .5 

CO c3 
- 4 -> O ^ 

§ 

CO S 


^ *T 3 
G G 
G G . 

<D 

'S 

a; G 


5 >» 


pG G 
fcX) P 


S 


■ ps^a 


n3 

d 


;-. OJ ‘ 

I 

i; " o 
> m-a 

O 


> "H 
o 0 ^ 

o 


«H 
CO o 

p ^ 

s s 


o 


cl 

§3 
S S 


d M 
o T . 


g 

>3 S S P 

o js pp d P 



JACOBY AND DER BRUCKE: VAGINAL IONTOPHORESIS 251 

Table I. Acute and Chronic Pelvic Inflammatory Disease, Nonoperated (74) 


TYPE 

d 

FIRST 

WEEK 

FIRST 

month 

LATE 

1- 

FOLLOAV-UP 

7 YEARS 

3 

C2 

SLIGHT OR 

NO RELIEF 

IMPROVED 

NO IMPROVE- 
MENT 

CURED 

NO IMP. 

p 

O 

H 

O 

Bilateral salpingo-ooplioritis 1 


36 

2 

33 


28 

3 1 

7 

Avith parametritis 





■i 


i 


Bilateral salpingo-ooplioritis 


2 

2 

4 


3 

■■ 


with retroversion 









Unilateral salpingo-ooplioritis 

25 

20 

5 

24 


19 

■■ 

5 

Parametritis 

7 

7 


6 


6 



Total 

74 

65 

9 

67 

mi 

56 

'Ei 

12 

Per cent 

100 



90 

\ 10 

75.6 

1 8.1 

16.3 


In all of these patients the results Avere evaluated by the subjective 
symptoms and the changes found on physical examination after treat- 
ment. Except in patients suffering from acute pelvic inflammation and 
pyrexia, the treatment was administered as an ambulatory procedure. 

In this group of 74 patients, a striking effect ivas the rapid lessening 
of the patient’s complaints, and these changes Avere noticeable within 
the first Aveek. A folloAv-up on this group, in some instances as long 
as seven years after treatment, showed that of the 62 patients con- 
tacted, 90.3 per cent remained cured. The cure in this group consisted 
of the complete disappearance of all inflammatory exudate, and in the 
majority, restitution of the affected organs to normal. In 18 of the 56 
patients considered cured, a slight residual thickening remained. 

In an additional group of 11 patients Avith inflammatory adnexal 
involvement, operation Avas performed after varying periods of pre- 
liminary treatment by iontophoresis. The details of this group are set 
forth in Table II. There was no apparent improAmment in only one of 
these patients re-examined later. 

The group in which treatment Avas instituted for the diagnostic clar- 
ification of the nature of palpable pehde masses included 17 patients. 
Nine of these patients Avere operated upon subsequent to therapy. The 
other 8 did not require or refused operation, and the details are set 
forth in Table III, A and B. In these 8 patients re-examined after a 
course of therapy, the residual pathology was determined by physical 
examination and the extent of change in the pelvic masses noted. In 
the 9 patients avIio Avere subjected to operation, actual Adsual eAudence 
Avas available. It Avas noticeable that Avhen inflammatory pelvic dis- 
ease complicated coexisting noninflammatory pathology, the operatiAm 
procedures Avere rendered considerably less difficult and extensive by 
the prior reduction of the inflammatorj’" process. 

A group of 17 patients diagnosed as haAdng various types of OAmrian 
cystoma Avas subjected to treatment for variable periods as indicated 
in Table W. The results obtained Avere not uniform. In some in- 
stances, the cystic areas in the OAmries apparently disappeared. In 4 
patients, subsequently operated upon, the Amriable outcome folloAving 
treatment Avas confirmed, as the enlargements of the ovary consisting 
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Table IV. Ovarian Cystoma 


NO. 

diagnosis 

IONTO- 

PHORESIS 

FINDINGS 

RESULT 



Nonoperated 


1 

Third degree retrover 
sion ; enlarged cystic 
right ovary 

■ 10/20/36, 

; 2 months 

Uterus brought up 
Eight ovary normal 

'. 1/26/37, 
improved 

2 

Cystic cervicitis; bilater- 
al cystic oophoritis 

12/17/38, 

4 months 

Pelt better. No physica 
change 

1 9/21/40, 
unchanged 

3 

Left ovarian cyst. Para- 
metritis 

2/27/34, 

1 month 

Left ovary prolapsed 
Normal 

. 1/11/41, 
improved 

4 

Bilateral ovarian cysto- 
ma 

11/4/39, 

1 month 

Left ovary normal; right 
ovary unchanged after 
10 months 

; 9/1/40, im- 
proved one 
ovary 

5 

Bight ovarian cystoma 

10/20/38, 

6 weeks 

Both ovaries normal 

4/9/40, 

improved 

6 

Left ovarian cystoma. 
Eetroverted uterus 

1 week 

Uterus brought up. Both 
ovaries normal 

Improved 

7 

Left ovarian cystoma. 
Right parametritis 

1/28/39, 

2 weeks 

Stopped treatment for 5 
months. Returned. 
Cystoma increased in 
size 

6/29/39, 

unchanged 

8 

Pelvic exudate ; right 
cystic oophoritis 

16/16/36, 

3 months 

Right ovary 1% inches; 
cystic feel 

1/30/40, 
pelvis nor- 
mal. Im- 
proved 

9 

Left ovarian cystoma; 
retroverted uterus 

9/1/38, 

1 month 

No change 

9/22/38, 

unchanged 

10 

Bilateral cj’stic oophori- 
tis 

5/4/39, 

2 weeks 

Left ovary normal. Eight 
slightly enlarged ; re- 
turned 1 year later. 
Both ovaries normal 

6/18/40, 

improved 

11 

Left ovarian cystoma; : 
left parametritis 

11/12/35, 

1 week 

Left ovary normal. In- 
duration gone 

10/13/39, 

improved 

12 

Right cystic oophoritis; ; 
right parametritis 

1/1/41, 

1 month 

Pelvis normal; 2 months 
later pregnant 

2/1/42, 

improved 

13 

Right cystic oophoritis; i 
fibroid uterus 

10/26/40, 

2 weeks 

Both ovaries normal; i 
fibroid uterus 

3/18/41, 

improved 


Operated 


14 

Large right ovarian cys- 
toma dermoid 

1/13/39, 

5 months 

Dermoid. Right ovaiy 

removed 

■ 6/13/39, 

improved 

15 

Left ovarian cj’stoma ; 
peri-oophoritis 

5/19/38, 

2 months 

5/2/39, left ovary nor- 
mal ; returned 4 
months later left ovary 
enlarged ; operated for 
fibroid-ovary only 28 
X 27 X 12 mm. Supra- 
vaginal hysterectomy 
and left oophorectomy^ 

7/39/40, 

improved 

10 

Bilateral ovarian cysto- 
ma. Adhesions 

10/8/35, j 

3 months . 

Left ovary normal (1/ 
26/38) ; right slightly 
enlarged. Remained 

normal one 3 -ear. 
Small cv-st appeared in 
riglit fornix. One 

v-ear later operated for 
left intraligament 

C3-st 

9/24/40, 

improved 

17 

Left ovarian cj'stoma ; 
probable dermoid 

4 months 

9/27/40, left oophoritis 

4/1/41, 
jmnrovco . 







258 


AMERICAN journal OF OBSTETRICS AND GYNECOLOGY 


pelvic inflammatory disease. This observation led to the experimental 
treatment of dysmenorrhea in patients who were free from pelvic in- 
flammation, and the results obtained are tabulated in Table VI. It is 
evident that when dysmenorrhea is caused by an associated pelvic 
inflammation, the pain is relieved as the pelvic inflammatory condition 
subsides. The results in patients with essential dysmenorrhea are too 
irregular to warrant the use of iontophoresis for its relief. 


SUMMARY 


As a result of nine years of experience with iontophoresis, we are 
convinced that the treatment is simple in application and practically 
free from any toxic reaction. Its greatest field of usefulness is 
in the treatment of inflammatory pelvic exudates. In such eases 
iontophoresis has made prolonged hospitalization unnecessary, has re- 
turned these women to usefulness, and has relieved symptoms much 
more quickly than is possible with other therapeutic methods. We now 
feel justified in stating that: (1) Meeholyl iontophoresis promptly 
cures exudative pelvic inflammation. (2) There is no effect on pro- 
ductive inflammatory pathology. (3) There is no effect on organized 
blood accumulations. (4) There is no effect on new growths, uterine, 
ovarian, or in other pelvic structures. (5) The therapy is a helpful 
differential diagnostic aid in pelvic masses. (6) Preliminary ionto- 
phoresis when associated inflammation exists renders operation easier 
and less extensive. (7) Certain follicular ovarian cysts are apparently 
influenced and disappear under therapy. (8) Dysmenorrhea associated 
with pelvic inflammation and caused thereby is relieved as the inflam- 
mation disappears, but primary or essential dysmenorrhea is unaf- 
fected in most instances. 

From the foregoing, it is clear that iontophoresis is a safe, economic, 
rapid and practical therapeutic method for the relief of pelvic in- 
flammation. 
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of new growtlis were not altered, whereas the recessions noted all 
appeared to he located in areas of follicular cystic disease. The reason 
for such a recession is not clear, although the possibility that improved 
circulation may stimulate the continuance of cyclic changes in the 
cystic accumulations may be the factor responsible for the disappear- 
ance of these cysts. 

Four patients were treated for collections of blood in the pelvis 
more or less encapsulated (Table V). In none of these was very much 
change produced. It appears that organized blood accumulations un- 
dergo slow resolution and absorption, practically unaffected by ex- 
traneous factors. 


Table V. Hemato.m^, Encapsulated Exudate, Etc. (4) 


NO. 

diagnosis 

ionto- 

phoresis 

RESULT 

1 

Probable peh'ic hematocele fol- 
loAA’ing ectopic ruptured 

3 months 

1 

Small cystic area left, immediatelj’ 
behind and to left of uterus 

2 

Left fornix exudate following 
hysterectomy 

3 months 

1 

Mass grew large and more cir- 
cumscribed AA’ith occasional 
bleeding per vaginam. Feels 

like a small piece of ovarian tis- 
sue 

3 

Left intraligamentous exudate 

j 

I month 

Mass almost gone. Eeturned 2 
j-ears later. Mass 3 inches, 

in diameter; treated about 5 
months. No change. Stopped 
treatment. Eeturned 5 years 
later. Pelvis clear 

4 

Probably organized hematoma 
between leaA'es of broad liga- 
ment 

3 months 

Mass only slightly affected 


DYSMENORRHEA 

It was noticed in the treatment of those patients with pelvic inflam- 
mation -who concurrently suffered from dysmenorrhea that relief of 
the painful menstruation was coincident Avith the improAmment in the 


Table VI. Dysmenorrhea (6) 


no. 

. DIAGNOSIS 

IONTO- 

PHORESIS 

result 

1 

Dysmenorrhea; 
Acutely anteflexed 

sterilit}’. 

uterus 

Through 

2 periods 

No effect 

2 

Dysmenorrhea 


3 months 

Pain decreased with each period, 
until third period, when rvas 
free of all pain 

3 

Dj'smenorrhea ; left 
oophoritis 

salpingo- 

1 month 

Pain, only slight 

4 

Dysmenorrhea ; left 
oophoritis 

salpingo- 

(5 weeks 

Pain gone; scant flow 

0 

Dysmenorrhea 


1 month 

No change. Subsequently op- 
erated for appendicitis. Now 
feels well 

c 

Dysmenorrhea 


2 Aveeks 

No relief 
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spayed animals. The normal ovary of the guinea pig seems to contain 
substances whicli in some way modify and diminish the tumor-producing 
action of estrogen. It was also found tliat male guinea pigs have a 
relatively much greater resistance to the tumorigenic action of estrogen. 

Lipschutz observed that the production of tumors by injection or 
implantation of estradiol could be prevented or arrested by simultaneous 
injection of progesterone in comparative dosage. Testosterone was 
found to be even more effective as a tumor-preventive, and the most 
potent was the cortical hormone, ' ‘ desoxycorticosterone. ’ ’ 

Perloff and Kurzrok produced a fibromyoma in one uterine horn of 
a guinea pig by implantation of an estradiol pellet. No fibroid was 
produced in the other uterine horn by implantation of an identical 
pellet when testosterone was simultaneously implanted. 


Since 1937 we have been trying to produce fibromyomas in animals. 
Several series of rats were injected for several months with large doses 
of estrone. At the same time an attempt was made to produce a local 
irritation of the uterus by implantation of foreign bodies and of small 
pieces of various other tissues. Like other investigators, we were un- 
able to produce any fibromjmmas in rats. Attempts to produce fibromj’^- 
omalike tumors in unspayed guinea pigs were also unsuccessful in our 
hands. 


During 1940 we spayed a series of 110 guinea pigs and injected them 
three times weekly for four months with large doses of estradiol- 
dipropionate. Approximately 5 mg. were used for each animal on which 
the experiment could be completed. On account of the seemingl}’’ in- 
creased susceptibility to infection of the estradiol-injected animals, and 
unfavorable laboratory conditions, only 12 animals survived. However, 
all the surviving guinea pigs showed multiple intra-abdominal tumors 
of fibromyomalike character. The majority of these tumors originated 
from the uterus. In 10 of the guinea pigs the tumors were on the 
uterine horns, mostly apical and subserous. In 9 they were also in the 
uterine body. Aside from these, there were many tumors extragenital 
in location. The parietal peritoneum of the anterior abdominal wall 
was involved in 8. In 2 eases they were located on the diaphragm, and 


one of these had pushed up into the thorax. The viscera were not ex- 
cluded and tumors were found on the bladder, spleen, pancreas, and 


ilium. 


The varied locations of these tumors, with a predilection for the 
uterus, corresponded with the findings of other investigators.^ Gen- 
erally the tumors were round or oval, had a firm, rubbery consistency. 


a smooth contour, and thinned-out capsule. 


Microscopically all the tumors were of similar character. They con- 
sisted largely of intertwining bundles of fibrous tissue, running in a 
directions without any relation to any structural and anatomic unit. 
Between these fibrous strands were larger or smaller groups of muscle 
cells. These muscle cells ivere larger and thicker than the normal ones, 



EXPERIMENTALLY PRODUCED FIBROIDS IN THE GUINEA 
PIG AND THEIR POSSIBLE ANALOGY TO MYOMAS 
IN THE HUMAN BEING'" 

Rudolph Marx, M.D., F.A.C.S., Samuel Glass, M.D., and 
Alex Shulman, M.D., Los Angeles, Calif. 

(From the Research Department of the Cedars of Lebanon Hospital) 

F or several years investigators have tried to produce uteidne tumors 
in animals 'which could be compared to myomas in the human being. 

In 1937 Nelson reported the production of fibromyoma-like nodules in 
the uteri of guinea pigs by prolonged administration of estrogens. 

Moricard and Cauehoix produced fibromyomas in the female guinea 
pig by injection of estradiol benzoate. Lipschutz and Vargas have pro- 
duced fibromalike abdominal tumors in guinea pigs by injection and 
implantation of estrogenic substances. They found that different 
estrogenic substances have a different growth-stimulating and tumor- 
promoting potentialitsL They could increase the tumor-promoting 
action of estradiol in the guinea pig by esterifying it with certain acids, 
increasing its tumor-promoting potentiality up to 200 times by com- 
bining it with a certain isomer of caprylic acid. The uterine tissues 
not involved in the tumor formation were stimulated to a lesser degree 
to hyperplastic growth. The more continuously the estrogenic action 
was maintained, the more numerous and larger were the tumors pro- 
duced. The longer the intervals between injections, the less tumor 
formation was obtained, no matter how great the potency of single in- 
jections. But even a relatively low level of estrogen stimulation was 
likely to produce tumors if it was maintained over a certain period of 
time, as by the implantation of pellets. No true parallelism was found 
to_ exist between the tumor-producing “tumori genic” and the uterus- 
stimulating “hysterotrophic” action of different estrogenic principles. 

The unpredictable tumor growth under tlie influence of estrogen on 
certain places within seemingly homologous tissues, and the dissimilar 
reaction of the surrounding tissues suggested that some less differenti- 
ated cells must be interspersed, which have a greater receptivity to 
growth stimulation. It is probable that these more responsive cells in 
the guinea pig are immature mesenchymal cells similar to those which 
Marehand and other investigators de.scribe as ‘‘undifferentiated, peri- 
vascular, mesenchjTnal cells” persisting in the adult organism with the 
potencies of embryonic mesenchymal cells. 

According to all investigators, it is more difficult and requires a 
much greater dosage of estrogen, to produce fibroids in guinea pigs in 
which the whole or a part of the oA'arian tissue is retained, tlian it is in 

*The estradiol diprbpionato used in those experiments was donated by the Ciba 
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time of their production to the time of their excretion. They are esteri- 
fied and neutralized by normal liver action and are excreted by the 
kidney. It can be assumed that these different fractions of the natural 
estrogens have also different effects on the various tissues of the or- 
ganism in which they occur, and that some of their transitional phases 
may possess a relativelj’- higher tumorigenie potentiality on receptive 
cells. 



Fig:. 2. — Section from medium-sized uterine tumor, low power. 






i “ V.v ■ ;'7 J- ..' 


v-v . ^ 

Fig:. 3. — Section from medium-sized uterine tumor, high power. 


There seems to be no direct chemical involvement of estrogen in t le 
process of groAvth stimulation of myoma, in spite of its seeminglj cumu 
lative effect. But its action seems rather to be an indirect eatabtic 
process. According to our own experiments there seems to be no stoiage 
of estrogen witliin the myomas. We made hormone assays of pieces o 
several human myomas and could not recover any appreciable amoun 
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with a more granular cytoplasm. The nuclei were darker, larger, and 
more rounded. 

In addition, there were occasional collections of fat and nnmerons 
round cells. In some places the pattern was very irregular and almost 
suggestive of sarcomatous changes. Mitotic figures were found fre- 
quently, hut no invasion of the surrounding tissues was noted. Capil- 
laries were present in abundance. The surface was usually composed of 
a capsule of fiattened cells. 

The question naturally arises : Is there any analogy between these ex- 
perimental fibromyomas in guinea pigs and human myomas? "We feel, 
with Lipschutz and Vargas, that these two types of tumors can be com- 
pared, in spite of their structural and biologic differences, when we 
make certain allowances for the dissimilar basic conditions under which 
the spontaneous and the artificial tumors are produced. One fact stands 





Fig. 1. — Multiple uterine tumors of guinea pig. 


out which is valid for the etiologj^ of all tumors: we cannot look for 
any single cause for their production; tumor growth is the result of a 
combination of favorable circumstances, the effect of the summation 
of various contributing factors. 

Estrogenic substances, by being growth-stimulating, can become tu- 
mor-promoting if they can act in a certain quantity in sufficient intensity 
and over a certain period of time upon cells which are especially re- 
ceptive; and if their action upon these cells is not balanced and neu- 
tralized by other protective substances. 

In accordance with Lipschutz’ observations, mentioned before, lab- 
oratory studies have shown that various natural and synthetic estrogenic 
substances affect different animal species in different degrees, and also 
different tissues of the same species in varying degrees. It is also known 
that several free and combined estrogenic fractions can be present in 
one organism at the same time, undergoing chemical changes from the 
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when there is a persistence of a comparatively even. level of estrogen 
than when the estrogen fluctuates in normal cycles. In practice we find 
such conditions of protracted estrin stimulation in the presence of 
follicular retention cysts, which Witherspoon considers a primary 
cause of myoma. Following up the inference suggested hy the experi- 
ments, persistence of even a moderate degree of estrin stimulation could 
more likely lead to myoma formation if it were accompanied hy other 
ovarian or co-ordinated endocrine deficiencies. In such a case the 
estrogenic action would not he counterbalanced hy other endocrine 
catalysts. Lack of endocrine equilibrium ivith a relative preponderance 
of certain estrogenic fractions could also explain the common association 
of sterility with myoma. Favoring such an occurrence "would he the 
abundance of easily stimulated immature muscle elements in an under- 
developed uterus. 


SUMMARY AND CONCLUSIONS 

Lipsehutz and several other investigators have produced fibromj^- 
omatous tumors in guinea pigs by protracted use of estrogenic sub- 
stances. Retention of normal ovarian tissue or the simultaneous use 
of certain other endocrines inhibited the tumor formation. In our oum 
experiments w^e ivere able to produce similar tumors in guinea pigs. In 
spite of histologic differences, certain analogies can be found between 
the genesis and production of experimental fibroids and liuman myomas. 
Both types of tumors originate from mesoblastic cells, the guinea pig 
fibroids seemingly from undifferentiated connective tissue cells, the 
human myomas from immature muscle cells. The growth of both tu- 
mors seems to depend upon estrogenic action when this is not counter- 
balanced by other growth-controlling catalysts. 

By following up the apparent analogies between the data found m 
the experimental production of fibroids with the diverse factors thought 
responsible for the genesis of human myomas, ive possibly can correlate 
some of these factors and come closer to an understanding of the etiologj 
of myoma. 
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of estrogenic substances, as likewise we failed to recover any in the 
normal uterine muscle wall. 

The most commonly accepted tlieorj’’ of the histogenesis of the uterine 
myoma in women is the one advanced by Robert Mejmr who claims that 
the myoma originates from immature muscle cells. Meyer found small 
seedlings of muscle cells in certain uteri grouped in dense bundles from 
%o to % mm. in diameter, which he interpreted as incipient myomas. 

Common to all uterine muscle cells is a special growth energy, as 
manifested by their special physiologic response to the stimulus of preg- 
nancy. This growth potentiality is greater on the fundus than on the 
cervix, and the part which is capable of greater hypertrophy during 
pregnancy shows also greater potency to tumor formation. 

A growing myoma, like other tumors, seems to attract its own blood 
supply from the adjoining vessels, stimulating the proliferation of 
capillaries; vice versa, the rate of growth of a tumor is influenced and 
limited by the available blood supply. It is well known that myomas are 
likely to grow during physiologic and pathologic states of the uterus 
which are accompanied by hyperemia, as in pregnancy or in chronic 
pelvic inflammation; w'hereas they often retrogress during the tempo- 
rary uterine involution of the puerperium and usually atrophy with the 
diminished blood supply of the menopause. It was also observed that 
occasionally myomas keep on growing after the menopause if they 
have an extrauterine blood supply by adhesions or by their atypical 
location. 

Such observations have formerly led to the belief that the amount of 
blood supply was the basic factor controlling the growth of myoma. 

In recent years it has been proved that the circulation of the uterus 
itself, and with it the circulation of the uterine myomas, is controlled to 
a great extent by hormonal action in S3mergism with the vegetative 
nervous system. It has been shovm that estrin produces hyperemia of 
the uterus and that this circulatorv trophic action is one phase of growth 
stimulation exerted by estrogen. The phj^siologic and pathologic con- 
ditions accompanied bj’- hj^peremia -which seem to favor the growth of 
mj'oma are eommonlj'^ associated -with, or even partiallj’’ produced bj^ 
increased or unbalanced estrogenic action. 

A number of analogies are suggested Avhen we compare experimental 
production of fibroids in guinea pigs -with the spontaneous development 
of mjmma in the human being. If we follow up these analogies and 
compare the sequence of experimental steps with the variety of factors 
thought responsible for the development of the human m3mma, we ma3^ 
be enabled to fill in the gaps between various seemingl3^ uncoimected 
factors involved in the genesis of myoma. Some of these analogies seem 
to fit in readity -with certain laio-vra clinical facts. 

For example, corresponding to the production of experimental fibroids, 
It seems plausible tliat human m3mmas are more likely to be produced 
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Table I. Clinical Observations 


PATIENT 

NO. MG. 
GIVEN 

DOSAGE 

P.ESULT 

Vitamin E, 

D. B. 

150 

Three 50 mg. injections over ! 

1 Complete relief of nau.sea 



period of 1 week 

W. B. 

620 

25 to 50 mg. injections ovei 

r Nausea and vomiting 



period of 2 to 7 days 

H. C. 

100 

Two 50 mg. injections over pe 

- Relief the first month. Re- 



riod of one month 

peated second. No recur- 




rence 

H. C. 

850 

50 and 100 mg. doses at weei 

: Usually relieved in about four 



intervals 

days 

J.D. 

100 

1 dose 

Vomiting cleared. Nausea not 




marked thereafter 

E. D. 

200 

Two 50 mg. injections at two- 

■ Relief for 48 hours 



day intervals 

Four 25 mg. injections at six- 

No vomiting. Nausea relieved 



day intervals 

in four days 

J.D. 

50 

1 dose 

Immediate relief 

M.D. 

250 

Ten 25 mg. injections intrave- 

Temporary relief after each 


nously 

dose for three or four days 

H.D. 

100 

Four 25 nig. injections 

Nausea and vomiting relieved 


in three or four days 

M. E. 

100 

Four 25 mg. injections at week; 

Greatly improved in three days 

1 

intervals ] 


C. E. 

25 

1 dose intravenously 

Marked improvement 

W. F. 

150 

Three 50 mg. injections 

'Vomiting ceased 

J. E. 

50 

1 dose intramuscularly 

Relieved entirely 

L. F. 

250 

One 100 mg. injection 

Relieved. Nausea returned m 


two weeks 



25 and 50 mg. injections 

Relief for a week after each 



injection 

E. G. 

100 

50 mg. injections at two-week 

Relieved 


intervals 


L. J. 

25 

1 dose 

Complete relief 

L. G. 

250 

Five 50 mg. injections intramus- 

Relieved after each injection 


cularly from 4 to 5 days apart 


S.H. 

150 

Two 50 mg. injections 

Two 25 mg. injections 

Mo relief 

Relieved entirely after second 

T. H. 

100 

Two 60 mg. injections over pe- ] 


riod of 8 days 

dose 

P. I. 

200 

One 100 mg. injection 1 

[mproved but not completely 


Two 50 mg. injections 1 

Relieved vomiting 

G. J. 

300 

Three 100 mg. injections at wide ( 
intervals 

Coincided periods o5 j'^P!;^V 
Sion. Moderate tempo . . 




relief 

B. K. 

125 

25 and 50 mg. injections at week ( 

Jood result.*. Last dose given 


intervals 

for fatigue — 
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CLINICAL OBSERVATIONS IN TREATMENT OF NAUSEA 
AND VOMITING IN PREGNANCY WITH 
VITAMINS AND B^ 

A Preliminary Report 

Raymond S. Willis, M.D., Watt W. Winn, M.D., 

A. Truett Morris, M.D., A. A. Newsom, M.D., 

AND Warren E. Massey, M.D., Dallas, Texas 
(From the Department of Obstetrics, Baylor University College of Medicine) 

pERNICIOUS vomiting of pregnancy has long been a nemesis to the 
physician practicing olistetrics as well as to the unfortunate patient. 
Relief has often been obtained from liver injections as well as from 
hospitalization tvith attendant intravenous glucose infusions, a method 
often having the disadvantage of being both slow and expensive. Vita- 
min B^ has more recently Ijeen introduced into this field with some 
success; but here again the persistent case of hyperemesis gravidarum 
has not responded with entire satisfaction. 

Herewith is reported an experience with the use of vitamin Bo in 
Avhat is believed to Ije a new tlicrap.v for this condition. This treatment 
is recommended, l)eeause it seems more effective and is simpler to 
administer. 

In May, 1941, vitamin B^ was administered to an obstetric patient, 
jMvs. jM. Mrs. i\L had intelligentlj'^ cooperated in every trial of a 
remedy and had completely failed to respond to anj' treatment. Since 
she had been similarly incapacitated with her first preguanej^ .she 
concurred in a desire to tiy the results of vitamin Bg. An intravenous 
injection of 2 e.e. (20 mg.) was made and the patient was told to 
report results. Four days later she returned with the stoiy of haviim 
been able to retain her evening meal on the day of the injection, and 
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Table I — Cont’d 


patient 

NO. MG. 

GHTIN 

DOSAGE 

RESULT 



Vitamin Bj 


c. 

1000 

Twenty 50 mg. injections 

■Yomits occasionally 

R. 

1250 

Twenty-five 50 mg. injections 

Vomits some but not confined 
to bed 

S. 

1500 

Thirty 50 mg. injections given 
tri-weekly for 3 weeks. Dis 
continued and vomiting re- 
turned. Began again tri-weekly 

1 Was well as long as Bg was 
given 

L. 

750 

Fifteen 50 mg. injections 

Much improved 

H. 

500 

Ten 50 mg. injections 

Improvement 

P. 

150 

Three 50 mg. injections 

Relieved 

T. 

150 

Three 50 mg. injections 

Much improved 

B. K. 

100 

Two 50 mg. injections intrave- 
nously on successive days 

Excellent results 

R. H. 

100 

Two 50 mg. injections intrave- 
nously' 5 days apart 

Good results 

R. B. 

250 

Five 50 mg. injections intrave- 
nously' from one- to five-day 
intervals 

75% improvement 

G. R. 

400 

Eight 50 mg. injections intra- 
venously from 1 to 5 days 
apart 

75% improvement 

L.K. 

100 

Two 50 mg. injections intrave- 
1 nously on successive days 

Complete relief 

W. J. 

100 

Two 50 mg. injections intrave- 
nously' 1 day apart 

Excellent results 

R. E. 

150 

Three 50 mg. injections on suc- 
cessive' days. Given intrave- 
nously 

Excellent results 

J. McC. 

200 

Four 50 mg. injections intra- 
venously' on successive days 

About 50% improvement by- 
fourth dose 

D. D. 

250 

1 

Five 50 mg. injections 

Relief from vomiting. Slight 
nausea 

H. C. 

125 

Three injections given from two- 
to five-day intervals 

E.xcellent results 

D. H. 

450 

Nine 50 rag. injections twice 
weekly' 

Good results 

S.D. 

250 

Five 50 mg. injections twice 
weekly' 

Excellent results 

D. F. 

100 

Two 50 mg. injections one week 
apart 

Improvement 

S. G. 

200 

Four 50 mg. injections twice ( 
weekly 

Complete relief 

R.H. 

400 

Eight 50 rag. injections intra- . 
venously tri-weekly 

E.xcellent results 
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PATIENT 

NO. MG. 

GIVEN 

DOSAGE 

RESULT 

J. L. 

275 

25 mg. injections at one-week in- 
tervals 

Temporary four-day relief 

W.L. 

600 

25 mg. injections 


No relief given account limited 
diet to keep up concentra- 
tion Bj. Weight kept up 
fairly well, ceased after 2 
units crude liver given. One 
300 c.c. blood transfusion for 
proteins 

W. M. 

25 

1 dose intravenously 


Belief 

E.M. 

150 

Three 50 mg. injections 


Acute cold after taking 

G. M. 

200 

One 100 mg. injection 

Two 50 mg. injections 1 day in- 
terval 

Neuritis in arm and nausea 
Moderate relief of nausea 

M. N. 

50 

Two 25 mg. doses 


Immediate relief after each 
dose. No further injections 
needed 

E. P. 

75 

25 and 50 mg. doses 


Belief marked but not complete 

J.E. 

275 

25 and 50 mg. injections 
at three-day intervals, 
weekly 

given 

then 

Vomiting ceased 

D.E. 

900 

25 and 50 mg. injections 
3 or 4 days 

every 

Became nauseated if discontin- 
ued 

G. S. 

50 

1 injection 


Belief from vomiting. Moder- 
ate nausea 

B. S. 

300 

Six 50 mg. injections 


Belief for 5 or 6 days 

L. S. 

25 

1 dose intravenously 


No result 

N. S. 

250 

Five 50 mg. injections 
every 4 days 

given 

1 

Vomiting ceased and nausea 
moderated 

s. s. 

75 

25 and 50 mg. doses 


Improved 

N. S. 

825 

25 and 50 mg. doses given ev- 
ery 2 or 3 days 

Temporary relief for 1 to 2 
days. Nausea returned if 
discontinued injections 

S. S. 

125 

One 100 and one 25 mg. 
tion 

injec- 

Improved after first injection 

J.S. 

100 

1 injection 


Improved 

N. T. 

100 

Two 50 mg. injections 


No improvement 

L. AV. 

350 

Seven 50 mg. injections at 
ly intervals 

week- 

Temporary relief of nausea 
after each injection 

H.W. 

25 

1 dose intravenously 


No improvement 

E. W. 

100 

Two 50 mg. do.ses one 
apart 

week 

Relieved nausea and severe 
vomiting 

E. W. 

COO 

10 mg. daily intravenoush 
a period of 2 months 

over 

Immediate improvement with 
recurrence wlien discontinued 
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eluded, vitamin B,, is the most efficient therapeutic agent in nausea and 
vomiting of pregnancy so far tried. It has the added advantage of 
being practical for office use as well as economical. 

Results of these treatments were passed on to the Obstetrical Staif 
at Baylor University College of Medicine. To date, vitamins and 
have been administered by different members of the Staff. A report 
of the clinical observations was made to the regular monthly staff 
meeting of Baylor Hospital on Jan. 22, 1942. 

It has been repeatedly observed that the deliberate ingestion of food 

materially lessens the early nausea and vomiting in pregnancy. With 

this thought in mind, we have attempted to create a desire for food by 

the administration of vitamin Bi or Be to all patients who complained 

of any degree of nausea and vomiting in the first trimester of pregnancy. 

\. 

George R. Cowgill {Am. J. Physiol. 57 ; 1921) published a paper, 
“A Contribution to the Study of the Relation Between Vitamin B and 
the Nutrition of the Dog.” Itemizing experiments on the hunger of 
dogs and verifying a report published by Karr in 1920, he drew this 
conclusion; “The observation of Karr, ‘that some relationship exists 
in the dog between the desire to partake of food and the amount of 
the so-called water-soluble vitamine ingested,’ has been confirmed. 
To the list of substances reported by Karr, Cowgill added alcoholic 
extracts of wheat embryo, rice polishings, and navy bean, and made 
the following statement: “All of the products were tested and found 
to restore appetite or to relieve polyneuritic symptoms.” 

Again, Cowgill and co-workers {Am. J. Physiol. 77; 1926) on the 
subject, “Studies in the Physiology of Vitamins,” published an article 
on “Vitamin B in Relation to Gastric Motility.” Among the conclu- 
sions of this paper he states: “It is difficult to decide whether or not 
vitamin B maintains the desire to eat simply by aiding in the preser- 
vation of the normal gastric tone. The mai’ked systemic manifesta- 
tions characteristic of advanced cases of vitamin B deficiency sugps 
that the loss of the desire to eat in such cases is due as much to a 
generalized systemic disturbance as it is to an abnormal condition 
localized in the alimentary canal.” . 

Further, in October, 1937, Dr. Charles Martin, Professor of Radiologj", 
Baylor University College of Medicine, in a preliminary report on 
“The Treatment of Roentgen Sickness With Synthetic Vitamin i 
Hydrochloride,” states in his conclusions: “Vitamin Bi is an eftee- 
tive drug for the treatment of roentgen sickness. It is harmless an 
produces no complicating symptoms.” 

Since roentgen sickness is many times characterized by extreme 
nausea and pronounced vomiting similar to the nausea and vomiting 
of pregnancy, we began to administer first idtamin and later vitamin 
B„ as a therapeutic measure for these symptoms in pregnancy. 

SUMMARY AND CONCLUSIONS 

1. Almost complete relief from nausea and vomiting of pregnane} 
was gained by administering vitamins B^ and Bg in a varjnng osage 
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PATIENT 

NO. MG. 

giton 

DOSAGE 

RESULT 

H. H. 

300 

Six 50 mg. injections three days 
apart 

Complete relief of vomiting. 
No nausea after last injec- 
tion 

L. S. 

150 

Three 50 mg. injections 

No improvement 

J. M. 

100 

Two 50 mg. injections 

Good results 

J.N. 

200 

Pour 50 mg. injections intra- 
venously 

Excellent results 

E. S. 

150 

Three 50 mg. injections 

Complete relief 

F. S. 

250 

Two 50 mg. injections intra- 
muscularly 

Three 50 mg. injections intrave- 
nously 

No relief 

Partial relief 

K. P. 

300 

Six 50 mg. injections intrave-' 
nouslj' 2 days apart 

Relief after second injection 

IL A. 
(10 wk. 
gesta- 
tion) 

150 

Three 50 mg. injections 

Complete relief of vomiting. 
No nausea for 3 days after 
each injection. Able to con- 
tinue office work 

A. K. 

300 

Six 50 mg. injections 

i 

i 

Partial relief after first dose. 
No nausea after last injec- 
tion 

G. S. 

50 

One 50 mg. injection 

Improved 

E. G. 

250 

(B,) 

50 mg. injections intravenously 
daily 

No improvement whatsoever 


375 

50 mg. injections intravenously 

No improvement. Nausea, vom- 


(B,) 

daily 

iting, and ptyalism contin- 
ued 

H. B. 

150 

Three 50 mg. injections 

Relief from slight nausea. Pa- 
tient had complained bitterly 
of a migraine. Migraine was 
relieved 

J. S. 

50 

One 50 mg. injection 

Patient had no nausea but had 
a migraine for 2 weeks. Mi- 
graine relieved for 48 hours 
after injection 

C. B. 

50 

One 50 mg. injection 

Complete relief 

E.P. 

50 

One 50 mg. injection 

Relief of vomiting. Slight 
[ nausea 


of having been almost entirely free of nausea until the fourth day. 
Slie .came in to ask for another dose. The in,iections were repeated 
until five doses were administered. Following these injections, she had 
no return of nausea or vomiting. 

This experiment led to the use of similar treatment for ^Mrs. 

0 patient of the same type. She responded as quickly and as com- 
pletely as the .first case. Thereafter this vitamin was made a routine 
treatment in cases of vomiting of in-egnancy. Appai-ently, it was con- 
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Table I 



STAGE 

1 






CASE 

OF PREG- 
NANCY 

SYMPTOMS 

PREtaous 

OBSTETRIC 

BLOOD 

ESTRIN^* 

THERAPY* 

(DAILY) 

RESULTS 


IN 

WEEKS 

PAINS 

BLEED- 

ING 

HISTORY* 


1 

31 

+ 

0 

1 term child 
after toxemic 

Neg. at 
30 week! 

0 

3 






pregnancy; 
one normal 





37 

+ 

-f" 

(spots) 

term preg’- 
nancy 


Sii w.g.o. 

8 lb. normal 
term boy 

2 

28 

34 

+ 

(labor 

pains) 

+ 

0 

0 

Neg. at 
28 weeks 

3 iv w.g.o. 

Off w.g.o. 
for 4 
days 
before 

5% lb. prema- 
ture normal 

girl 

3 

32 

33 

34 

37 

38 

m 

+ 

(spots) 

+ 

(spots) 

- 1 - (mod- 
erate 
bleed- 
ing) 

+ 

(spots) 

+ 

(spots) 

stillborn (tox- 
emic) at term 

0 

Pos. at 

8 weeks 

3ii w.g.o. 

Exam, 
shows no 
previa 

6 lb. 7 oz. nor- 
mal term girl 

3 

(a) 

32 

B 

0 

1 term still- I 
born, 1 nor- 
mal term child 

Pos. at 

6 weeks 

5iv w.g.o. 

7 lb. 4 oz. nor- 
mal term boy 

4 

28 

32 

34 

+ 

0 

1 spont. ab.; 
many threats 
this pregnane}' 

Pos. at 

5 weeks 

5ii w.g.o. 
and bed 

j 



+ 

Spont. 

rupt. 

0 

0 




5 lb. normal 
premature gin 



mem- 

branes 






5 

28 

+ 

0 

1 toxic preg- 
nancy with 
normal term 

Pos. at 

13 weeks 

5 i w.g.o. 






child 





32 

34 

36 

-f- 

(labor 
pains 
for 12 
hours) 

0 

0 

0 

+ 

(mod.) 

-f- 

(spots) 




Normal term 
child 

5 lb. 7 oz. nor- 
mal premature 

boy 

0 

37 

+ 

(spont. 

rupt. 

mem- 

branes) 

0 

0 

Pos. at 

24 weeks 

5i w.g.o. 


I I J \ \ \ I - — ■ 

■ " , T^rtnf T.b spontfincoU' 

•w.gr.o., wheat germ oil ; pos., positive ; neg., negative ; sponi. « 
abortion. 
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at irregular intervals and by either the intramuscular or intravenous 
route. 

2. Relief from nausea and vomiting occurred more often and more 
completely with the use of vitamin than with vitamin 

3. Many patients returned for injections only when nausea and vom- 
iting reappeared. 

4. No undesirable reactions were noted. 

5. Two patients were relieved of an accompanying migraine. 

6. This vitamin should be investigated as to its effect on vomiting 
due to other drugs, such as morphine, sulfanilamide, etc. 

1529 Medical Arts Building 


VITAMIN E AND PREMATURE LABOR 
Evan Shute, B.A., M.B., F.R.C.S.C., London, Ont. 

INTRODUCTION 

DBEMATURITY per se is recognized as the greatest single cause of 

stillbirths and neonatal deaths. There is no need to cite the actual 
statistics on this enormous wastage of infant life. Moreover, a peculiar 
sterility pervades medical papers dealing with its prophylaxis. Such 
cliches as “better prenatal and pediatric care,” “adequate rest” and 
“a nourishing diet” appear in them all too frequently — remarks 
which are singularly unhelpful and imply a too casual approach 
to the studj^ of this situation. Baird and 'W’ypeU point out: “Among 
booked cases only slight improvement in the infant death-rate can be 
looked for by improvement in treatment along the present lines. The 
big factors are the toxemias — unexplained premature labor, and unex- 
plained death.” 

It was suggested in 1937- that premature labor might be due to the 
spue pathologic endocrine background responsible for spontaneous abor- 
tion and that vitamin E should be as valuable in the prevention of pre- 
mature delivery as in the prevention of abortion. 

Kotz, Parker and Kaufman^ also have concluded that probably the 
same factors causing bleeding in early pregnancy are responsible for the 
onset of premature labor, and that the etiology- of the latter is, there- 
fore, to be sought in the endocrine constitution of the mother. They 
gave their patients of this type a combination of vitamin E, thyroid 
extract, and progesterone until term. 

I desire to present here a -detailed report of my results in private 
practice when u.sing only vitamin E for 46 threatened premature 
deliveries. 
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CASE 

STAGE 
loP PREG- 
NANCY 
IN 

WEEKS 

SYMPTOMS 

PREVIOUS 

OBSTETRIC 

HISTORY* 

BLOOD 

ESTRIN^* 

THERAPY* 

(DAILY) 

RESULTS 

PAINS 

BLEED- 

ING 

16 

32 

33 

+ 

+ j 

0 

0 

2 normal term 
children 

Neg. at 
17 weeks 

3i w.g.o. 

3iv w.g.o. 

9 lb. 7 oz. term 
boy ivith had 
cleft palate, 
harelip and 
bloody am- 
niotic fluid 

17 

29 

36 

+ 

P 

( labor 
pains 
for 

6 hr. 
after 
hus- 1 
band 
lost 
over- 
seas) 

0 

0 

Neg. at 

8 weeks 

3vi w.g.o. 

7 Ib. 6 oz. nor- 
mal term boy 

18 

32 

+ 


0 

Pos. at 

3 weeks 

glss w.g.o. 

BmI 

19 

28 

' 0 

4- 

(mod- 
erate 
for 3 
days) 

1 term child 
and 1 spont. 
ab. Many 
bleedings tliis 
preg. 

Not done 

glss w.g.o. 

8 lb. 4 oz. nor- 
mal term boy 

20 

1 

29 

31 

+ 

+ 

0 

0 

2 normal chil- 
dren 

Pos. at 

5 weeks 

3vi w.g.o. 

oi w.g.o. 
and bed 

7 lb. 4 oz. term 
girl. It died 
at 2% mo. 
after opera- 
tion revealed 
complete ab- 
sence of bile 
duct 

21 

36 

+ 

(ac- 

tive) 

+ 

(mod- 
erate 
for 6 
days) 

0 

Pos. at 

27 weeks 

§i w.g.o. 

7 lb. noru^w* 
term child 

22 

28 

31 

32 

0 

0 

0 

+ 

(spots) 

+ 

(spots 
every 
day 
for 2 
weeks) 

: Mod- 
erate 
bleed- 
ing 

0 

Pos. at 

24 weeks 

3ii w.g.o. 

3iv w.g.o. 

Exam, for 
previa 
neg. so oi 
w.g.o. be- 
gun. Bad 
pyelitis 
developed 

Stillborn nor- 
mal breech at 

36 weeks 
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Table I — Cont’d 


CASE 

STAGE 
OF PREG- 
NANCY 

IN 

WEEKS 

SYMPTOMS 

PREVIOUS 

OBSTETRIC 

HISTORY* 

blood 

ESTRIN^* 

THERAPY'* 

(DAILY) 

RESULTS 

PAINS 

BLEED- 

ING 

1 

34 

0 

0 

1 spont. ab., 
many threats 
this preg. 

Pos. at 

28 weeks 

6 mg. 
eplij-nal 

7% months 
macerated 
fetus delivered 
by induction 

8 

34 

0 

■I- 

(spots) 

1 normal term 
child (tox- 
emic after 
sixth month) 

Pos. at 

26 weeks 

oii w.g.o. 

8 lb. normal 
term girl 

9 

28 

+ 

+ 

(brisk) 

1 term child 
and 1 term 
mongolian 

Pos. at 

10 weeks 

3iv w.g.o. 

Normal prema- 
ture, lived 4 
hours 

10 

34 

1 

+ 

0 

2 term children 
with toxemia 
first preg. and 
threatened ab. 
in both 

Pos. at 

12 weeks 

36 mg. 
ephynal 

10 lb. normal 
term boy 

11 

34 

+ 

(labor 

pains 

4 hr.) 

0 

1 normal preg- 
nancy 

Neg. at 

7 weeks 

3ii w.g.o. 

8 lb. normal 
term child 

12 

j 

34 

(to 

hosp. 

ready 

for 

deliv- 

ery) 

0 

0 

Pos. at 

34 weeks 

j 

3iv w.g.o. 

1 

! 

7 lb. 6 oz. nor- 
mal term child 

13 

28 

32 

+ 1 
(se- 1 
vere) 

1 

+ 

+ 

(spots 

nearly 

every 

day) 

^ ' 
(spots) 

0 

Pos. at 

10 weeks 

5iv w.g.o. 

7 lb. 6 oz. nor- 
1 mal term child 

14 

~15' 

34 

+ 

0 

1 normal term 
child 

Pos. at 

11 weeks 

5i w.g.o. 


35 

38 

+ 

(crying 

with 

pains) 

0 

0 

1 term child 
with harelip 
and cleft 
palate 

Pos. at 

9 weeks 

5ii w.g.o. 

7 lb. normal 
term girl 

15 

(u) 

33 

+ 

0 

1 deformed and 
one normal 
child 

Neg. at 

3 weeks 

5vi w.g.o. 

7 lb. normal 
term boj' 

To 

(1^) 

32 

3G 

+ 

+ 

(labor 

pains 

nearly 

every 

(lay) 

0 

0 

1 deformed and 
two normal 
children 

Not done 

5i w.g.o. 

6 lb. 4 oz. nor- 
mal term boy 
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CASE 

STAGE 
OP PREG- 
NANCY 

IN 

WEEKS 

SYMPTOMS 

PREVIOUS 

OBSTETRIC 

HISTORY* 

BLOOD 

ESTRIN4* 

THERAPY* 

(daily) 

RESULTS 

PAINS 

BLEED- 

ING 

33 

30 

0 

-1- 

(brisk 

bleed- 

ing) 

2 normal term 
children 

Pos. at 
26 weeks 

3i w.g.o. 

5 

7 lb. normal 
term girl. 
Placenta im- 
mediately 
after baby 

34 

36 

38 

4- 

typical 

labor 

pains 

0 

0 

6% months 
spont. miscar- 
riage 



8 lb. normal 
term boy 

35 

32 

36 

4* 

+ (la- 
bor 
pains) 

0 

0 

1 toxic term 
preg. 

Not done 

3i w.g.o. 

9 mg. 
ephynal 
and 3iv 

w.g.o. 

8 lb. normal 
term boy 

36 

31 

+ 

0 

5i weeks spont. 
ab. 

Pos. at 

4 weeks 

Epliynal 
mg. 10 
per day 

Macerated pre- 
mature twins 
at 7 months 

37 

28 

36 

0 

+ 

(strong 

labor 

pains) 

+ 

(spots) 

0 

1 normal term 
child 

Pos. at 

4 weeks 

30-50 mg. 
of 

ephynal 
75-125 mg. 
of 

ephynal 

Normal term 7 
lb. 2 oz. boy 
with typical 
abruptio tjT® 
of placenta 

5iv w.g.o. 

Si w.g.o. 
giss w.g.o. 

7 lb. normal 
term child 

38 

30 

31 

34 

+ 

+ 

+ 

(spots) 

0 

+ 

(spots) 

1 eclampsia 
(postpartum) 

1 normal term 
child 

1 abortion 

1 toxic preg. 
at term 

Not done 

39 

28 

34 

+ 

+ 

0 

0 

0 

Neg. at 

3 weeks 

3i w.g.o. 

51 w.g.o. 

7 lb. normal 
term boy 

40 

31 

33 

34 

38 

+ 

-f- (se- 
vere) 

-I- 

0 

(spots) 

0 

0 

0 

Pos. at 

12 weeks 

30 mg. 

ephynal 

40 mg. 

ephjTial 

50 mg. 
ephynal 
hence- 
forth 

7 lb. 3 oz. nor- 
mal term boy 


35 


0 

0 

Pos. at 

19 weeks 

3ii w.g.o. 

Premature i 

lb. 9 oz. 
female (extro- 
cardia), lived 
one da}' 


DISCUSSION 

* of 

It is whipping a straw horse to repeat® that premature expulsioi 
the fetus at any stage of pregnancy may he due to more tlian one siUc^^ 
cause, viz., deficiency of A'itamin E. But there are etiologic ae ni- 
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Table I — Cont’d 


CASE 

STAGE 

OF PREG- 
NANCY 

IN 

WEEKS 

SYMPTOMS 

PREVIOUS 
OBSTETRIC 
HISTORY* 1 

BLOOD 

ESTRIN-** 

THERAPY* 

(DAILY) 

RESULTS 

PAINS 

BLEED- 

ING 

23 

31 

0 

+ 

(spots) 

1 spont. ab. 


3iv w.g.o. 

7 lb. 10 oz. nor- 
mal term boy 

23 

(a) 

34 

+ 

0 

1 spont. ab. 
and 1 term 
child 

Pos. at 

8 weeks 

5ii w.g.o. 

8 lb. normal 
term girl 

24 

28 

33 

0 

Spont. 

rupt. 

mem- 

branes 

+ 

0 

+ 

(brisk 

bleed- 

ing) 

1 spont. ab. 
Many threats 
this preg. 

Not done 

3i w.g.o. 

Anencephalus 
with clubfeet 
at 33 weeks 

• 25 

33 

37 

+ 

+ 

strong 

i 

0 

0 

0 

1 

Pos. at 

8 weeks 

5iv w.g.o. 

7 lb. 8 oz. nor- 
mal term still- 
born due to 
prolapsed cord 
in breech 
presentation 

25 

(a) 

31 

+ 

0 

1 term still- 
birth 

Neg. at 

5 weeks 

3vi w.g.o. 

8 lb. normal 
term boy 

26 

32 

36 

37 

+ 

+ (se- 
vere) 

+ (se- 
vere) 

0 

0 

0 

Ectopic and 
one term 
child 

Not done 

■ 

7 lb. 8 oz. nor- 
mal term girl 

2V 

35 

+ 

0 

0 ■ 

Pos. at 

4 weeks 

oi w.g.o. 

Macerated pre- 
mature male 

3 lb. 4 oz. 

28 

29 

36 

0 

+ 

(spots) 

0 

Neg. at 
18 weeks 

3ii w.g.o. 

7 lb. normal 
term girl 

30 

+ 

+ 

(spots) 

0 

1 

Pos. at 

26 weeks 

3iv w.g.o. 
Then extra 
doses for 
one day. 
Eupt. 
mem- 
branes. 

3iv w.g.o. 
q.i.d. and 
b.i.d. 

After 3 
days 

went into 
labor 

Premature 
twins of 2 lb. 
12 oz. and 2 
lb. 5 oz. 

Lived 2-6 
hours only 



0 

+ 

(spots) 

1 term sp. 
bifida 

Pos. at 

14 weeks 

Ephynal 

1 mg. 30 

8 lb. 8 oz. nor- 
mal term boy 

OJ. 

1 


0 

1 term child 

Pos. at 

10 weeks 

1 3iv w.g.o. 
up to 

S-viii 

w.g.o. 

9 lb. normal 
term girl 


oo 

+ 

+ 

(gush) 

0 

Neg. at 

4 weeks 
Neg. at 
18 -weeks 

3i w.g.o. 

1 

8 lb. 8 oz. nor- 
mal term boy 
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Twenty-seven of these 41 women had had one or more previous 
pregnancies. Sixty-one per cent of these 38 previous pregnancies had 
ended in toxemias, monstrosity, stillbirth, or in abortion or some such 
premature expulsion of the fetus. This falls in line with Young’s 
conception of the “abortion sequence. If the patient is able to 
avoid the Seylla of abortion or miscarriage she exposes herself to the 
Charybdis of prematurity, toxemia, or monstrosity. This sequence of 
dangers can be suspected before pregnancy if she is a hypothyroid and 
in the earliest weeks of pregnancy if she has an elevated blood estrogen 
level. Many scores of times the esti’Ogen assay has foretold trouble 
months before it was detectable clinically. 

The dose of vitamin E required to preserve a precarious pregnancy 
in “normal” condition rises gradually toward term, which could be 
inferred from the fact that E insures proper placentation more 
should be needed as the placenta enlarges. It is not surprising, there- 
fore, that very large doses of wheat germ oil or synthetic alpha- 
tocopherol acetate were needed to prevent premature deliimry in many 
of the women cited in the table. 

The wisdom of attempting to preserve these unsettled pregnancies 
has often been questioned. The winter has repeatedly^®"^® urged that 
it was worth while, and Falls^® has recently supported this view. Cer- 
tainly, only 3 of the 41 live children secured in this series were defec- 
tives (7 per cent). The anomalies delivered were a cleft palate and 
hairlip, a congenital bile duct obliteration, an anencephalus with club- 
feet, and an extroeardia, but only one of these could and did live as 
long as three months. One must weigh his misfortune against the 
potential value of the lives of the other 38 children preserved either 
by Nature or vitamin E or both. The choice before the attending 
obstetrician, as seen in this light, seems obvious. 

Doubtless some of these threats of premature delivery would have 
subsided without any treatment. But I have watched every one of 
these anxiously and carefullj^ and am inclined to ascribe their outcome 
more to vitamin E than fate. The sei'ies is uncontrolled, but obste- 
tricians have been watching untreated series of these cases for too 
many decades. The poor results of expectant treatment are only too 
well known. 

SUMMARY 

1. A series of 46 cases of threatened premature labor is presented. 
A blood test for imbalance between estrogens and vitamin E was done 
on 40 of these pregnant women when first seen. Seventy-three per ten 
revealed estrogen excess. 

2. All were treated prophylactically, or at the time of the thieat, 
wdth vitamin E. Where E is indicated in any precarious pregnancy, 
it should be given in gradually increasing dosage until term. 
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the first importance and many of very minor significance ; disturbance 
of the estrogen : ^dtamin E equilibrium® appears to be the most impor- 
tant of the primary causes. This is illustrated bj^ the fact that estrogen 
excess was discovered very early in 73 per cent of the 40 of these 46 
pregnancies tested for it and also by the success of vitamin E in pre- 
serving so many of these precarious gestations. It is felt very strongly 
that even more of these pregnancies could have been preserved had 
larger doses of vitamin E been used prophylactieally. Our results have 
improved greatly as we have moved in this direction. 

Many women experieirce several threats to the integrity of a preg- 
nancy betAveen its beginning and term. It is probably safe to assume 
that much the same cause is operative each time. It is iinpoi’tant, 
therefore, that the status of each pregnant woman should be studied 
as early as possible and that if such a prophylactic measure as the 
administration of vitamin E is indicated, it should be instituted at once. 
It is just as important, but more often overlooked, that E-therapy 
should be maintained until deliveiy at term. It should no longer be 
necessary to insist that only potent preparations of vitamin B should 
be used, the best being a fresh refrigerated bulk wheat geinn oil or a 
synthetic alpha-tocopherol. Many of the products on the market are 
so unsatisfactory that it is no wonder that E-therapy lies under a cloud 
at the moment. 

Sometimes the first clinical inkling of premature delivery, however, 
is a sudden rupture of the membranes. This almost inevitably spells 
labor, although we have seen pregnancy continue for weeks and months 
thereafter in four Avomen (one being Case 24) to Avhom this happened 
and Avho Avere promptly given huge doses of Aatamin E. It is desirable, 
therefore, that such a danger should be foreseen, if possible ; for that 
reason, I test the blood estriid of each pregnant Avoman at her first 
antenatal Ausit. The table illustrates in part hoAV useful this test has 
proved. It has been seriousl 3 '^ criticized,"’ ® although something has 
been said in its defense®’ too. Its clinical utility in our hands is be- 
yond doubt. For example, 73 per cent of the patients tested revealed 
estrogen excess and 76 per cent Avere taken to term AAUth the delhmrj^ 
of liAung children after the administration of Adtamin B. These figures 
are scarcely a coincidence. It is suggested that either it or an alterna- 
tive method of assaj^ is a sine qua non in the prophylaxis of prematuritjL 

Much more bleeding can occur in late than in early pregnancy AAdth- 
out unduly jeopardizing its integrity. Probably this is due to the 
greater proportion of adequately adherent placenta that remains un- 
disturbed in the former. It could be anticipated, therefore, that late 
pregnancies Avould be more easily preseiwed than early ones, and that 
is our experience. 
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both children premature by definition. The 861 infants Avere therefore 
born to 827 mothers. The mothers of 347 children AA^ere primigraAjdas 
(40.3 per cent) . All but 18 of the Avomen Avere AA^hite. The majority 
of the patients Avere indigent (783), married (702), and adherents 
to the protestant religions (626). Forty-one AAmmen AA^ere syphilitic 
(5.0 per cent). 

Dui’ing the jmars 1926 to 1935, the premature children AA^ere housed 
in the regular nui’sery Avhere there aa'us one old-model incubator. Ther- 
mostatic regulation seiu^ed to keep the temperature betAA^een 75° and 80° 
F., AAdiile heat cradles AAmre aAmilable to supplement the single incubator. 
No attention AAms paid to the humidity of the air. Fresh breast milk AA'as 
frequently available from Avard patients. An isolation nurserj’’ AA'as in 
use. During the last six years coAmred b3" the report, all children under 
2,500 Gm. in Aveight Avere eared for in a special nursery'^ AAuthout cubicles. 
The temperature Avas hand regulated and an attempt Avas made to keep 
the room at 85° F. A relatiAm humidity of approximatety 50 per cent 
Avas maintained by^ a simple, hot-Avater spray humidifier. Frozen breast 
milk Avas available to supplement that obtained directly'- from nursing 
Avomen. Gauze masks Avere AA'orn by'- all attendants from 1930 to 1935, 
inclusive, but not during the other intei-A'als. During the entire 15 years 
the nurseries Avere under the control of the obstetric staff but excellent 
pediatric consultation Avas ahvay's available and Avas frequently re- 
quested. 

Fetal and Infant Mortality. — There AA'ere 165 (19.2 per cent) still- 
births and 153 (17.7 per cent) infants aa'Iio died before discharge from 
the hospital, leaving 543 (63.1 per cent), aaOio AA'ere dismissed alNe. 
Through the assistance of the DiA'ision of Vital Statistics of the loAA'a 
State Department of Health, it aa'os learned that at least 36 of those 
discharged aliAm died before the end of the first ymar. This postneonata 
mortality rate (66 per 1000) is higher than Avould haA'e been expected 
among an equal number of term children. The total salvage atyhe en 
of tAvelve months Avas approximately 58.9 per cent, AA'hereas 70.5 pei 
cent of the prematures from tAvin births survived. The greatest neonata 
mortality AA'as during the first day' AA'hen 108 (71.4 per cent) of the 
153 deaths occurred. Only' 21 died after the first Aveek, exclusiA'e of those 
AA'ho died after the first month. 

In the five and one-half y'ears after the introduction of air humidinei'S 
in the nurseiy (1936 to 1941), there AA-ere 447 prematurely born children 
AA'ith 297 surviA'ors (66.4 per cent), in contrast to the 414 born m 1 1 
preceding nine and one-half y’ears AA'ith 246 surA'ivors (59.3 per cen p 

Masking Avas in A'ogue for six years (1930 to 1935, 

AA'hich there Avere 347 premature infants Avith 207 surA'ivors (oJ-/ I 
cent), as compared AA'ith 514 and 336 surA’iA'ors (65.3 per cent)_ m 
other nine years Avhen masks AA’ere not Avorn. Upon compai’ing 
earlier period (1926 to 1929) Avhen there Avas no masking and no 
midification and the most recent period (1936 to 1941) AA-hen ma = 
Avas not employed but humidity control Avas exercised, the mo 
rates are 53.3 and 66.4 per cent, respectively. 
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3. Seventy-six per cent of the 46 patients Avere taken to term Avitli 
the delivery of live children. 

4. Seven per cent of the 41 live children delivered Avere defectives, 
but. only one of these eonld and did liAm three months or longer. 
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MORTALITY OF PREMATURELY BORN INFANTS 
Influence of Certain Antenatal and Postnatal Factors 
A. W. Diddle, M.D., and E. D. Plass, M.D., Ioava City, Iowa 

(From the Department of Obstetrics and Gynecology, State University of Iowa) 

'"PHE mortalitj'- rate of prematurelj’' born infants is manj' times as great 
* as that for full-term children. The chief factor Avhich leads to this 
inordinate fataliti" is the imperfect dcAmlopment of the small baby 
and its inabilitj^ to cope successfulli’' Avith an extrauterine enAdroninent. 
Any attack upon the problem must consider not onli’- the actual care of 
the premature infant but also the maternal or other factors AAdiich in- 
duced or necessitated the earlj’- termination of pregnancyx This study 
AA'as undertaken to explore some of these factors as thej^ appear in the 
children born in a state-operated general hospital catering largely 
(95 per cent) to the indigent population of an essentially rural district. 

Any child Aveighing less than 2,500 Gm. at birth AA'as considered 
preinaturel}’^ born, irrespective of other anthropometric data or of the 
maternal menstrual histoiy, BetAA^een July 1, 1926, and June 30, 1941, 
861 infants Aveighing from 700* to 2,499 Gm., among 14,594 born to 
14,437 Avomen, Avere included in this categoiy, a prematurit3^ incidence 
of 5.9 per cent. There Avere 27 pairs of tAvins AAutli one child and 34 Avith 

selected as the lower level because no children weighing less and 
auve in this Clinic have survived. 
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Infant Mortality in Relation to the Complications of Pregnancy 
and/or Labor 


COMPLICATIONS 

TOTAL 

NO. OF 

CASES 

FETAL 

SALY^AGE 

STILLBIRTHS 

INFANT DEATHS 

UNDER 

ONE MONTH 

NO. OP 
CASES 

PER 

CENT 

NO. OF 
CASES 

PER 

CENT 

NO. OF 

CASES 

PER 

CENT 

Toxemia, nonconvulswe 

224 

120 


69 



15.G- 

Eclampsia 

11 

4 


6 

54.5 


9.1 

Placenta preY'ia 

27 

7 


14 

51.8 

6 

22.3 

Prolapsed cord 

12 

1 

8.3 

11 

91.7 

0 

0.0 

Premature separation of 


0 

0.0 

9 


1 

10.0 

the placenta 








Diabetes mellitus 

4 

1 

25.0 

3 

75.0 

0 

0.0 

Intra-partum infection 

9 

4 

44.4 

5 

55.6 

0 

0.0 

No complications 

598 

415 

69.3 

72 

12.1 

111 

18.4 


Intra-partiim fever followed the induction of labor by Voorliees bag 
(2) and by premature rupture of the membranes (4), and also occurred 
after spontaneous onset (3). 


Table IV. Relation of Method of Delivery^ to Fetal Mortality' 




MORTALITY 

METHOD OF DELIVERY 

TOTAL CASES 

NO. OF CASES 

PER CENT 

Spontaneous 

631 

213 

33.8 

Breech 

79 

29 

36.7 

Low forceps 

56 

17 


Version and extraction 

38 

24 

63.2 

Cesarean section 

21 

11 

52.4 

Therapeutic abortion 

12 

12 


Midforceps 

4 

1 


No data 

20 

11 


Totals 

861 

318 

36.9 


One hundred and twenty- three out of 142 preY'iable babies (under 1,500 Gni.) 
died in comparison to 195 among 619 prematures (1,500 to 2,499 Gm.). 


Type of Delivery . — The relation betYveen the method of delivery and 
the fetal and infant mortality rates is shotvn in Table IV. The higii 
death rates, after version and extraction and therapeutic abortion ma.i 
be explained b.y the relatively high incidence of children Yveighmg 
under 1,500 Gm. In the entire series there tvere 142 pretdable infan -s 
ndth only 19 (13.4 per cent) .survit'ors. In forceps deliveries and in 
breech extractions, the babies Yvere generally larger and thus Yidthstoo 
the trauma of birth more satisfactorily. 

The fact that there YY'ere 20 cesarean sections (21 infanls) ""'hh 
a high fetal and infant death rate deseiwes some attention. All ot 1 les 
operations YY'ere performed prior to July, 1938, and except m one m 
stance, sterilization YY'as carried out at the same time. There YY'ere 
cases (tYVO patients had a coincidental toxemia) YY'here preY'ious cesarea 
section was the iirimary indication for the procedure and Yvhei'C i 
time of operation Yvas set by the premature onset of uterine eontrac ion. . 
The other 8 cases included 2 patients YY'ith chronic cardiac disease, -^ 
Yvitli scY'ere hypertensive Y'ascular disease, and one each YY'ith earcino < 
of the cei-Y'ix, "dystocia folloYY'ing uterine interposition, and prc-cclainp.s < 
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Table I. Incidence op Prematurely Born and Surviving Babies, Stillbirths, 
AND Deaths During the First Mono;!! op Lipe Calculated by Year 


year 

NUMBER 

OF 

pre- 

matures 

total 

NO. OP 

BABIES 

BORN 

INCI- 
DENCE OF 

PRE- 

MATURES 

PER CENT 

PER CENT C 

GRADUATED 

ALIVE 

IP PREMATURES 

STILLBORN 

5 — BY YEAR 

i DIED FIRST 

MONTH 

CASES 

PER 

CENT 

CASES 

PER 

CENT 

CASES 

PER 

CENT 

26 (6 mo.) 

6 

104 

5.8 

4 

66.7 

2 

33.3 

0 

00.0 

27 

19 

250 

7.6 

12 

63.1 

2 

10.5 

5 

26.3 

28- 

19 

256 

7.4 

12 

63.1 

2 

10.5 

5 

26.3 

29 

23 

286 

8.0 

11 

47.8 


30.4 

5 

21.7 

30 

25 

361 

6.9 

10 

40.0 


20.0 

10 

40.0 

31 

43 

538 

8.0 

18 

42.0 


32.5 

11 

25.6 

32 

46 

720 

6.4 

34 

73.9 

7 

15.0 

5 

11.1 

33 

65 

887 

7.3 

38 

58.5 

15 

23.1 

12 

18.5 

34 

82 

1,062 

7.7 

52 

63.4 

19 

23.2 

11 

13.4 

35 

86 

1,234 


55 

63.9 

19 

22.1 

12 

14.0 

36 

72 

1,349 

5.3 

39 

54.2 

17 

25.0 

16 

22.2 

37 

55 

1,318 

4.2 

36 

65.4 

12 

21.8 

7 

12.7 

38 

82 

1,724 

4.7 

49 

59.7 

15 

18.3 

18 

22.0 

39 

74 

1,666 

4.4 

45 

60.8 

12 

16.2 

17 

23.0 

40 

99 

1,919 

5.1 

78 


9 

9.1 

12 

12.1 

41 (6 mo.) 

65 

920 

7.1 

50 

mmim 

8 

12.3 

7 

10.7 

Totals 

861 

14,594 

5.9 


1 63.1 

165 

19.2 1 

153 

17.7 


Birth Weight . — The stillbirth and neonatal mortality data by birth 
weights, in increments of 250 Gm., are presented in Table II. As an- 
ticipated, there were few survivors in the group weighing under 1.250 
6m. (2 pounds and 12 ounces), but the fatality rate decreased rapidly 
as the birth weight increased. 

table ti. Stillbirth and Infant Mortality in Relation to Birth Weight 


GRAM 

WEIGHT GROUP 

NO. OF 

CASES 

GR( 

MORT 

NO. OP 

CASES 

DSS 

ALITY 

' PER 
CENT 

STILLBIRTHS 

NO. 

OF CASES 

DIED UNDER 
ONE month 
NO. 

OF CASES 

DISCHARGED 

ALIVE 

NO. 

OP CASES 

700- 999 

39 

39 

100 

23 

16 

0 

1,000.1,249 

37 

33 

89.2 

22 

11 

3 

1,250-1,499 

66 

51 

76.7 

22 

29 

16 

1,500-1,749 

78 

47 

60.2 

16 

31 

32 

1,750-1,999 

125 

56 

44.8 

28 

28 

70 

2,000-2,249 

199 

43 

21.6 

24 

19 

154 

2,250-2,499 

315 

48 

15.2 

29 

19 

269 

No data 

2 

1 

50.0 

1 

0 

1 

Totals 

861 

318 

36.9 

165 

153 

543 


Syphilis. — Thirteen (31.1 per cent) of the 41 infants born to women 
with positive serologic reactions ivere syphilitic, and 9 of the 13 died 
before discharge, an immediate mortality rate of 61.5 per cent. 

p amplications of Pregnancy and Labor . — The effect of various com- 
plications of pregnancy and labor occurring among 263 patients is 
presented in Table III. In each category the fetal salvage was less than 
in the uncomplicated cases. Among the 224 patients with nonconvulsive 
toxemia, labor was induced in onty 84. Seven out of 11 women with 
eclampsia were not induced, whereas all those ivith placenta previa -were 
started in labor by the procedures utilized to control the bleeding. 
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Causes of Fetal and Infant Deaths. — Among the 318 children, who 
were stillborn or died during the first month of life, 208 (65.4 per cent) 
were subjected to post-mortem study, and 218 anatomic diagnoses were 
given as possible causes of death : 


Prematurity (no other findings) 

4 

Atelectasis 

73 

Intracranial hemorrhage 

44 

Congenital anomaly 

27 

Pneumonia 

21 

Miscellaneous infections 

9 

Subscapular hemorrhage 

6 

Hemoperitoneum 

2 

Asphyxia (prolapsed cord) 

2 

Undetermined 

30 

Total 

218 


In four instances no diagnosis other than prematurity could be made, 
but in the remaining cases there were associated demonstrable pathologic 
lesions. The high incidences of atelectasis (35.1 per cent) and intra- 
cranial hemorrhage (21.2 per cent) were to have been anticipated, since 
prematurity is known to increase the susceptibility to such conditions. 
On the other hand, anomalies were probably responsible per se for early 
delivery. Hemoperitoneum may be blamed on too strenuous efforts at 
resuscitation by younger staff officers and students who did not recog- 
nize the need for gentleness. Subseapular hemorrhage Avas probablj' 
due to the trauma of delivery and deaths from this cause may be at- 
tributed to shock. Fifteen of the 21 infants dying from pneumonia were 
stillborn (1), or died Avithin forty-eight hours (14), and may be pre- 
sumed to have contracted the infection in utero. 

The clinical causes of death in the 110 infants not subjected to post- 
mortem examination included: 


Prematurity 
Maternal toxemia 
Intracranial hemorrhage 
Placenta previa 
Syphilis 

Intercurrent infection (mother) 
Abruptio placentae 
Prolapsed cord 
Undetermined 


38 

20 

15 

13 

5 

3 

4 
2 

10 


Total 


110 


Wlien “prematurity” alone Avas diagnosed, there Aims no leaso _ 
clinical explanation for the early termination of the 
parity of the mother did not influence the clinical causes of dea ^ “ 

the premature infants, except that placenta prcAua aaas ^ j 
(12 to 1) among multigraAndas in the series, AA’^hereas sjThius api 
more frequently in the primigraA'idas. 


COMMENT 

An y neAA’bom infant Aveighing less than 2,500 Gm. has 
chance of being stillborn or of dying durmg the first year o i 
approximately one-thix’d of the cases, some complication o ges a > 
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with marked vulval edema, precluding vaginal delivery. These 8 moth- 
ers delivered 9 infants, of whom 3 survived (37.5 per cent), while only 
6 of the 12 babies born to mothers who were subjected to operation be- 
cause of previous cesarean section were discharged alive. Five of the 
children weighed less than 2,000 Gm. and only 2 survived ; Avhile among 
the 12 Avho weighed between 2,000 and 2,499 Gm., there were 3 stillborn 
and macerated, 2 that died within three days, and 7 survivors. Such 
data emphasize again the fact that abdominal delivery is not a child- 
saving operation, even Avhen there are no maternal complications. 

Duration- of Labor . — The total duration of labor Avas available for 760 
cases. The fetal and infant mortality AA'as greatest (45.3 per cent, or 
44 deaths in 97 cases) AA'lien parturition lasted less than three hours, and 
least (29.7 per cent, or 14 deaths in 48 cases) AAdien labor AAms prolonged 
more than thirty hours. The tAvo factors Avhieh evidently explain this 
apparently anomalous situation are that rapid labors (1) occurred more 
commonly Avith smaller fetuses, and (2) AA'ere associated AAuth more ex- 
tensive fetal damage due to the rapid molding of the head and to the 
generally greater force of the uterine contractions. 

Sedation and Anesthesia. — There Avas no correlation betAveen the type 
of sedation and the infant survival rate, except in the case of morphine, 
Avhich AAms given to 303 mothers. The higher death rate (34.6 per cent) 
AAdien this drug Avas exhibited alone or in combination Avith scopolamine 
or a barbiturate can be explained by its employment in large doses 
(gr. 1/2 to 3) in patients Avith severe toxemia. When ordinary sedative 
doses Avere given, there Avas no significant difference in the rates of 
fetal surviAml. Some degree of asphyxia Avas noted in 84 (16.9 per cent) 
of the 499 eases Aidiere no sedatiA'e Avas given, as against 105 (34.6 per 
cent) of the 362 instances Avhere morphine or some other sedative drug 
was administered. Among the 208 autopsied infants, there Avere 21 AAdio 
shoAA^ed pneumonia as the proliable cause of death ; in 16 instances 
(72.7 per cent) no analgesia had been given the mother. 

Some form of anesthesia Avas giAmn to 733 mothers as folloAA^s : 
ethylene, 477 ; ethylene and ether, 46 ; ether, 35 ; chloroform, 72 ; cyclo- 
propane, 43; nitrous oxide, 21; nitrous . oxide and ether, 5; pudendal 
block, 15; various others, 19. Among the 82 seAmrely asphyxiated in- 
fants, there Aimre 13 cases Avhere no anesthetic had been used, an in- 
cidence of 10.0 per cent. By contrast, 45 severely asphyxiated children 
were born to mothers Avho receiAmd ethylene alone, 9.4 per cent. This 
would make it seem tliat the type of anesthetic agent employed played a 
relatiA'ely small role in the production of scAmre asphyxia. 

Induction of Labor. — The induction of labor Aims carried out 251 
tunes, AAuth complete data aAmilable for 223 cases; among AAdiich there 
Were 125 elective and 98 indicated inductions. The 125 elective indue- 
dons represent approximately 0.3 per cent of those carried out oAmr the 
j teen-year period, and Avere regai'ded as errors in judging, the size of 
the unborn child. By refusing to resort to electiAm induction until 
tile patient has reached the calculated date of confinement, such mis- 
takes can lie materially reduced. There AA'ere six tAvin pregnancies among 
|he 125 in the elective series, and a total mortality of 26 (19.1 per cent) 
including 11 stillliirths, among the 131 infants. In contrast, the fetal 
and infant mortality in the indicated inductions Avas 52.9 per cent, un- 
doubtedly greater liecause of the higher incidence of more immature 

infants. 



286 


AMERrCAN journal OF OBSTETRICS AND GYNECOLOGY 


Sedation by the administration , of ordinary sedative doses appears not 
to increase the fetal risk, bnt larger doses, especially of morphine, ‘with 
or without other analgesics, double the incidence of asphyxia and add 
appreciably to the fetal death rate. Tlie type of inhalation anesthetic 
agent appears not to alter the fetal prognosis significantly, althongli un- 
doubtedly the depth of anesthesia is a factor; local anesthesia ivonld 
seem to be preferable. 

Induction of labor in itself appears not to prejudice the child, althongli 
the condition for which the induction is carried out may alter the out- 
come unfavorably. Elective induction should obviously be restricted 
to infants, who are mature both on the basis of menstrual age and of 
clinical estimation. 

Pulmonary atelectasis, intracranial hemorrhage, developmental anom- 
alies, and pneumonia, are, in order, the most frequent causes of fetal 
or infant death, while toxemia and ante-partum bleeding are the most 
common clinical causes. Little can be done prophjdacticallj^ in any of 
these conditions, except in the case of intracranial hemorrhage, which 
may possibly be prevented by the administration of vitamin K to the 
mother before or during labor. ■ The fact that such a large percentage 
of pneumonia is apparently contracted in utero makes it difficult to com- 
bat the infection successfully. 

Adequate postnatal care of the prematurely born child still involves 
the traditional triad of nursery responsibilities : the provision of satis- 
faetorj’' nourishment, the maintenance of proper temperature, and Ihe 
avoidance of infection, which last is at least pai’tly implemented by the 
maintenance of high relative humidity. 

SUMMARY AND CONCLUSIONS 

Among 861 consecutive prematurely born children, weighing fiom 
700 to 2,499 Gm., there were 318 (36.9 per cent) who were stillborn 
or died before the end of the first month, and an additional 36 (4-2 pci 
cent) who died before the end of the first year. 

The series included 142 “previable” children weighing less than l,j00 
Gm., of whom only 19 (13.4 per cent) .survived. Excluding this eniuc 
group leaves 719 children with 524 survivors (72.9 per cent) to tie 
end of the first month. 

Analysis reveals that there is little po.ssibility, with our piesenl n^ 
adequate knowledge, of preventing any significant number of 
births, and that the burden for decreasing the death rate among 
infants lies chiefly witli improved natal and postnatal care. 

The avoidance of other than mild maternal sedation and the use 
local anesthesia, together with deliveiw by spontaneous 
careful forceps extraction following episiotomy appear to offei 
prognosis. The induction of labor, unless indicated by definite mec i . 
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such as toxemia, multiple pregnancy, ante-partum bleeding, or inter- 
current maternal disease, either leads directly to the early termination 
of the pregnancy or supplies the medical indication for interruption. In 
the remainder, the premature birth seems to be brought about by bi- 
ologic factors of which our knowledge is scant and against which we 
can offer little protection. In the former group, prenatal care appears 
to offer very little except in maternal syphilis and in certain cases of 
toxemia, where there is practicallj'^ no chronic damage to the vascular 
or renal apparatus, Avhile in the latter its effects are problematic unless 
conditions are such that the probable hazards of faulty nutrition, over- 
work, and endocrine unbalance can be attacked successfulljL The chief 
hope of improving the mortality rate from prematurity at present seems 
to lie in giving more adequate care to the child that is born before it is 
fully equipped for extrauterine life. This includes not only postnatal 
care, but attention to various parturitional factors, which appear to have 
a potent effect upon the child’s chances. 

In general, the fate of a prematurely born child depends more upon 
its actual weight at birth than upon any other factor. This fact forms 
the basis for the common practice of delaying artificial termination of 
a pregnancy as long as possible in the face of a disease complication 
which is best treated b}'’ emptying the uterus, as, for example, the tox- 
emias of late pregnancy. It is, however, common knowledge that such 
a course frequently leads to intrauterine fetal death and thus defeats 
its own objective. Choice of the proper time for intervention in such 
cases demands fine judgment for which no acceptable criteria are avail- 
able. 

Syphilis is one disease, the detection and treatment of which during 
early pregnancy constitues a distinct triumph for antenatal care. The 
present tendency toward laws making serologic tests for syphilis com- 
pulsory in pregnant women should eventually almost eliminate this 
disease as a cause of prematurity. 

Available data emphasize the importance of the conduct of premature 
labor in the interests of the child. Rapid delivery, especially that com- 
pleted within less than three hours, is associated with a high mortality 
I'ate, since the premature infant is unable to withstand the forceful 
uterine contractions incidental to such quick expulsion. Spontaneous 
delivery with adequate episiotomy is probably the safest, although 
carefulty performed forceps extraction entails little or no additional 
risk. Delivery of the aftercoming head (breech extraction or podalie 
version) carries a high risk of fatal injury, largely because of the neces- 
sity for rapid cranial molding or of aspliyxia due to delay in extracting 
the relativelj’- large head. Abdominal delivery even in the presence of 
uo serious maternal complications involves such an unexplained mortal- 
ity as to remove it from the child-saving category. 
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patients were given the uncoated tablets administered orally before 
meals, with the exception of certain eases of senile vaginitis in which 
the tablets were used as vaginal suppositories. 

Table I. The Incidence op Nausea Produced by Hexestrol 


DAILY DOSE 

NO. PATIENTS TREATED 

NO. EXHIBITING NAUSEA 

Less than. 5 mg. 

28 

0 

5 mg. 

12 

0 

10 mg. 

19 

5 

15 mg. 

13 

0 

20 mg. 

7 

1 

40 mg. 

1 

1 

Total 

80 

7 or 8 . 75 % 


As can be seen from Table I, the incidence of nausea for all cases is 
8.75 per cent. In a previous report of 115 patients treated with stil- 
bestrol under similar conditions, the incidence of nausea was reported 
as 6.3 per cent, and in those patients receiving 1.0 mg. per day or less, 
the incidence ivas 4.1 per cent. Table I clearly indicates that hexestrol 
will produce nausea, particularly in large doses. Of the 7 patieihs 
exhibiting nausea, in only tivo was it sufficiently severe to be disturb- 
ing. These two, evidencing nausea upon 20 and 40 mg. daily, 
tively, promptly -were relieved when the dose was reduced by one-hali. 
The other 5, all receiving 10 rag. daily, readily established tolerance 
without reduction of the daily dose in from three to six days. 

All 7 patients manifesting nausea Avith hexestrol were later placed 
upon 1.0 mg. of diethylstilbestrol daily, and two again developed 
nausea but 5 did not. Conversely, twm patients who have repeatedly 
become seAmrely nauseated ivitli the administration of 1.0_ mg. of s i - 
hestrol daily were changed to 10 mg. of hexestrol daily lAuth comp e e 
disappearance of untoivard effects and continued relief of symptoms. 

Clinical evaluation of the estrogenic actiAUty of hexestrol has been 
made by a study of its effects upon the menopause, dysmenorrhea, 
lactation, senile vaginitis and vuhmAmginitis in children. Seveia cases 
of functional bleeding Avere treated, but as they are of no Amlue to t is 
report and the results are inconclushm they haAm not been inclu e 


Thirty-seAmn menopausal patients, 17 natural and 20 artificia » . 
given hexestrol. None had preAdously responded to sedatives • 
TAventy-four responded excellently to the drug, _ 3 fairly Ave , ‘ 
poorly or not at all. A study of 18 of these patients all o w 
at some time preAuously been treated Avith natural estroge , g 
bestrol is presented in Table II. Fourteen had recurrence o he- 

after a rest interval of at least four months before hexestro < 
gun. Four responded poorly or not at all to stilbestro 
changed to hexestrol Avithout a rest interval. 

The significant feature is that 3 patients Aiffio failed to ° ‘ . 

adequate course of stilbestrol, 1.0 mg. daily for tAventy-eig . > 
ported prompt relief of symptoms Avlien placed on l^^xestro • , 

other hand, some avIio responded aa^cII to stilbestrol ^ jQse of 

not at all to hexestrol. It is the authors’ experience , . iq jng. 

hexestrol AAliieh aa’iII roughly correspond to 1.0 mg. of stilbestio 
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conditions, and attempts to hasten deliveiy by angmenting the strength 
of uterine contractions are inadvisable. Abdominal delivery does not 
give satisfactory fetal salvage and is not to be vieAved as a child-saving 
procedure. 

Proper postnatal care involves gentle and adequate resuscitatory 
measures, small frequent feedings, preferably of breast milk, accord- 
ing to a definite schedule, such as that advanced by Marriott and Jeans 
(1941), careful regulation of the environment in a modern incubator or 
premature room with attention not onlj’- to the temperature but also to 
the relative humidity of the air. 

When the relative humidity of the nursery was maintained at ap- 
proximately 50 per cent, and all individuals with upper respiratory in- 
fections were excluded, masking and gowning did not materially affect 
the survival of prematurely iDorn infants. 

REFERENCE 

Marriott, tV. M., and Jeans, P. C. : Infant Nutrition, St. Louis, 1941, The C. V. 

Mosby Companj-, Chap. XXVII. 


THE ESTROGENIC PROPERTIES OF DIHYDROSTILBESTROL , 

(HEXESTROL) 

Roland E. Bieren, M.D., and Beverley C. Compton, M.D., 

Baltimore, Md. 

(From the Department of Gynecology, School of Medicine, University of Maryland) 

""PHE netv sjoithetie estrogenic drug dietliylstilliestrol is satisfactorily 
replacing the use of natural estrogens. Since stilbestrol occasionally 
produces nausea, the authors have searched for an alternative drug 
which might be equally satisfactory in therapeutic results pvithout this 
side effect. Bishop and his coworkers^ reported upon the estrogenic 
properties of stilbestrol dipropionate and dihydrostilbestrol, called by 
them hexestrol.’' A similar study of diethylstilbestrol previously re- 
ported by the authors^ has been used for comparison. 

The name hexestrol has been used rather than the more descripthm 
one of dihydrostilbestrol to prevent confusion vuth diethylstilliestrol. 
Bishop and liis associates found this drug less toxic than stilbestrol and 
also less potent in estrogenic properties. The dose employed liy them 
ivas much smaller than that found necessaiy to give satisfactory results 
111 this study. Details of the structure and synthesis of hexestrol may 
5e found in the above-mentioned article. Tlie following report is con- 
cerned chiefiy with two factors: so-caUed toxicity as manifested hy 
iiausea,- and estrogenic potency as CA'idenced by clinical results. All 

‘Supplied by Eli Lilly and Co. for investisational purposes. 
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Case 2. — A 26-j^ear-old colored female was operated upon for an un- 
ruptured tubal pregnane}''. On the fifth postoperatAe day the patient 
developed engorged and painful breasts and began to lactate profusely. 
She was given 40 mg. of hexestrol dail}'" for three days and experienced 
considerable relief of the engorgement. She also developed severe nausea 
and vomiting. The dose was then reduced to 20 mg. daily and at the 
end of four more days lactation had ceased and the nausea and vomiting 
had cleared up. Bromsulfthalein and hippuric acid liver function tests 
were normal at the end of treatment. The patient received a total of 
200 mg. in seven days. There was no withdrawal bleeding. 

Four patients complaining of senile vaginitis were treated with oral 
hexestrol. Three received 10 mg. daily for from one to three weeks 
without response. One received 20 mg. daily foi" one week with excellent 
response. The three who had experienced no relief and one other patient 
who was not given oral therapy ivere instmeted to use a 5 mg. tablet as 
a vaginal suppository morning and night. In all 4, an atrophic, ulcer- 
ated vaginal mucosa was converted to a thick, more normal, one with 
relief of symptoms at the end of a week of treatment. The local response 
was not as marked as that usually observed under the influence of 
amniotin perles of 1,000 I.U. each, and in contrast the thickened mucosa 
produced by hexestrol was observed to be rather dry and furry in 
appearance without much desquamation. 

Twelve children ivith gonococcal vulvovaginitis received oral liexestrol. 
The results are presented in Table IV. Two of these jiatients developed 
slight bilateral lireast hypertrophy on 1.0 and 2.0 mg. daily for seven 
days, respectively. This subsided in both within four weeks after the 
drug Avas discontinued. Tliis small series of children compares more 
than favorably with a similar series treated ivith oral diethylstilbestrol 
in identical dose and previously reported by the authors.^ It is even 
suggested that hexestrol may have a more selective action upon the pre- 
pubertal vaginal mucosa than does stilbestrol. 


Table IV. Eesults of Vulvovaginiti.s Treated AYith Hexestrol Orally 


AGE 

DAILY 
MG. DOSE 

TOTAL 

MG. DOSE 

2 

1.0 

7.0 

5 

1.0 

7.0 

2 

1.0 

7.0 

2 

1.0 

7.0 

2 

1.0 

14.0 

11/ 

1.0 

14.0 

2 

1.0 

14.0 

S 

2.0 

14.0 

8 

2.0 

14.0 

6 

2.0 

14.0 , 

5 

2.0 

20.0 

7 

2.0 

28.0 


RESULTS IN TEKJIS OF VAGINAL SMEAR AND pH 

pH of 
pH of 
pH of 
pH of 
pH of 
pH of 
pH of 
pH of 
pH of 
pH of 
pll of 
pH of 


Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 


smear, 

smear, 

smear, 

smear, 

smear, 

smear, 

smear, 

smear, 

smear, 

smear, 

smear, 

smear. 


pure 

pure 

pure 

pure 

pure 

pure 

pure 

pure 

pure 

pure 

pure 

pure 


adult 

adult 

adult 

adult 

adult 

adult 

adult 

adult 

adult 

adult 

adult 

adult 


epithelium and 
epithelium and 
epithelium and 
epithelium and 
epithelium and 
epithelium and 
epithelium and 
epithelium and 
epithelium and 
epithelium and 
epithelium and 
nnUlioliiim .and 


4.5 

4.5 

C.O 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 


A few patients exhibited other nntowarcl effects aside 
Exclusive of the patients with an artificial menopause and wit t 
tional uterine bleeding of 43 patients wdio tvere given oral 
withdrau'al bleeding tvas noted in 4, or 9.3 per cent, isone o 
exhibited any bleeding during the administration of the .i , 1 . 

compares well tvith a similar series of 99 patients treated with ‘■y, 
stilbestrol in Avhom the incidence of bleeding ivas 13.9 per cent. ^ 
discomfort Avas noted in tAVo of the 37 menopausal patient.s 
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Table II. Comparison of Effects of Stilbestrol and Dihydrostilbestrol 


STILBESTROL 
daily mg. DOSE 

RESPONSE 

HEXESTROL 
DAILY MG. DOSE 

RESPONSE 

1.0 

Excellent 


None 

1.0 

Poor 


Excellent 

1.0 

Excellent 


Excellent 

1.0 

Excellent 

4.0 

Pair 

1.0 

Excellent 

4.0 

Fair 

1.0 

Excellent 

4.0 

None 


Excellent 

5.0 

None 


Poor 

5.0 

Fair 


Excellent 

6.0 

None 


Excellent 

10.0 

Excellent 


Excellent 

10.0 ' 

Excellent 


Excellent 

10.0 

Excellent 


None 

10.0 

Excellent 


None 

15.0 

Excellent 


Excellent 

15.0 

None 

1.0 

Excellent 

20.0 

Excellent 

Natural Estrogen. 
Total Dose 

120,000 I.U. 

Excellent 

2.0 

Excellent 

120,000 LIT. 

Excellent 

4.0 

Excellent 


Eight patients with primary dysmenorrhea were treated mth hex- 
estrol. Three were also given stilbestrol for purposes of comparison. 
The re^lar practice in the endocrine clinic of the department of gyne- 
cology is to administer a daily dose for fourteen successive days, begin- 
ning ivith the first day of menstruation. The effect is then noted upon 
the following period. The results are reported in Table III. The first 
4 patients were treated for two successive cycles "with the drugs in the 
order listed. 

Table III. Results in Treatment of Dysmenorrhea 


CASE 

DRUG USED 

DAILY DOSE | 

RESPONSE 

1 

Hexestrol 


Pair 


Stilbestrol 


Excellent 

2 

Hexestrol 


None 


Stilbestrol 


Excellent 

3 

Hexestrol 

5,0 mg. 1 

None 


Stilbestrol 

1.0 mg. 

None 

4 

Hexestrol 

1.0 mg. 

None 


Hexestrol 

5.0 mg. 

Excellent 

5 

Hexestrol 

10.0 mg. 

Excellent 

0 

Hexestrol 

10.0 mg. 

Excellent 

7 

Hexestrol 

15.0 mg. 

Excellent 

8 

Hexestrol 

15.0 mg. 

Excellent 


Hexestrol was administered to two patients for the suppi’ession of 
lactation. These are reported as such. 

Case 1. — 17-year-old colored female, six months post partum, was 
lactating freely from both breasts although she had stopped nursing her 
child two weelvs prior. She had had no menses since previous to the 
onset of her pregnancy. Twenty milligrams of hexestrol were adminis- 
tered daily for seven days at the end of which time lactation ceased in 
both breasts. Three days after the drug was discontinued the patient 
menstruated for two days. 















VAGINAL TRICHOMONIASIS- 

Complement Fixation, Puerperal Morbidity, and 
Early Infection of Newtborn Infants 

Ray E. Thussell, M.D., and SIary E. Wilson, B.A. 

In Cooperation With 

P. H. Longm'ell, M.D., and K. A. Laughlin, M.D., Iowa City, Iowa 


COMPLEMENT FIXATION 


L ittle is known of the serologic phenomena which develop in re- 
J spouse to vaginal triehomonads. Wendlberger,^® using an alcoholic 
extract of an impure culture of the protozoa as antigen, demonstrated 
complement fixing reactions in 22 of 32 infected women. Sixteen un- 
infected Avomen gaA'^e negative reactions, as did carriers with no mani- 
festations of vaginal disease. The 22 Avomen who gave reactions had 
abnormal discharges, Avith or Avithout vaginitis. 


Pour hundred consecutive obstetric patients admitted to the Univer- 
sity Hospital Avere studied ante and post partum by “hanging drop” 
and culture techniques for Trichomonas vaginalis as a necessary pre- 
liminary to the evaluation of the complement fixation tests. 

For the examination of fresh specimens discharge from the loAver 
vagina and from the iiosterior fornix Avas collected on sterile cotton 
applicators Avhich Avere agitated in small tubes containing 1 c.c. of 
Ringer’s solution. The suspensions Avere spread on glass slides and 
examined promptly for motile triehomonads under the loAV-poAver lens 
system. Cultures were made by placing similar applicatoi’s coated Avith 
discharge from the same areas into tubes of 5 per cent human serum 
in Locke’s solution oAmr placenta infusion agar.” The sediment in the 
bottom of the tubes Avas examined AAdthin tAventy-four hours for motile 
pz’otozoa. 

Material Avas obtained from the loAver Amgina and posterior fornix 
before deliAmry and from the lop'cr vagina •post partum. The results, 
as tabulated in Table I, indicate a slight superiority of examination of 
fresh Amginal discharge over the culture technique. On the other hand 
a fcAV specimens rcA’^ealed triehomonads only in culture. 


It is belicAmd that examination of fresh Amginal discharge is adequate 
for routine diagnosis. Cultures are employed routinely in this clinic 
but their chief Amine lies in demonstrating the organisms in an occa- 
sional patient under treatment in AAdiom examination of the fresh is 
charge is negative. The disadAmntages lie in the preparation of t le 
media, AAdiieh is simple but time consuming, and in the fact that hvent} 
four hours must elapse before the results can be obtained. 


‘This report is an extension of a study of Trichomonas 
been in progress for several years.'-’ 


vaginalis DonnC wliicli has 
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treatment. This discomfort quickly disappeared when the drug was 
discontinued. No other untoward effects of the drug were noticed. 

CONCLUSIONS 

Hexestrol is a potent synthetic estrogenic drug. It may lie satisfac- 
torily substituted for diethylstilbestrol in an attempt to overcome nausea 
or to produce a better clinical response in a patient resistant to the 
latter drug. When used in sufficient dose it may produce nausea. This 
is milder than that produced by comparable doses of stilbestrol and 
responds quickly to reduction of the amount administered. The effec- 
tive dose in adults has been found to be about ten times that of diethyl- 
stilbestrol. In children, oral hexestrol is, if anything, more effective 
than oral stilbestrol in equal dose ivlien used lo ti'eat vulvovaginitis. The 
authors recommend that this drug be given extensive trial as an alterna- 
tive drug to diethylstilbestrol. 
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This paper deals with puerperal fatality and late fetal and neonatal mortality in 
their relation to the mother’s previous infant losses. Among others, the following 
hndings are recorded: 

Of the 161,177 births of orders two and over entering into this study, 76.9 per 
cent were to mothers whose previous is.sue had all survived and 23.1 per cent were to 
mothers who had lost one or more previous children. 

The rates of loss of both mother and infant were about twice as high in the group 
with a history of previous loss as in the gi'oup with no previous loss. 

The higher the number of previous losses to the mother, the greater was the 
chance- of death to both mother and infant. The increase with advancing number of 
previous losses was more pronounced for the loss' of offspring than it was for the 
lo.ss of mother. 

The higher rates for puerperal fatality and for infant loss associated with previous 
los.ses were present to a considerable degree in the premature as well as in the full- 
term deliveries. The puerperal fatality rate for full-term deliveries was 16.0 among 
mothers with no history of previous losse.s and 25.8 among mothers who had lost one 
or more of their previous children. The corresponding rates among the premature 
deliveries were 134.1 and 179.4, respectively. Similarly, the late fetal and neonatal 
mortality rates were 20.0 and 47.1 among full-term births and 501.4 and 670.0 
among the premature. 

The suggestion is made that the father also may play an important part in these 
cases of repeated losses in the family. 


J. P. Greexhill. 
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as typhoid fever from which a patient may completely recover and be 
free from the offending organisms but still give- positive serologic 
reactions. There is no evidence to oppose a similar possibility for 
Amginal trichomoniasis. Such a h3rpothesis Avould' explain positive reac- 
tions ill women in whom no trichomonads could be demonstrated; they 
may have been infected but have undergone spontaneous cure. Cross 
reactions with oral and intestinal trichomonads have not been excluded. 

No practical importance is attached to the demonstration of comple- 
ment fixing reactions at this time. Certainly the test is of no diag- 
nostic value, and it remains to be seen whether there is any correlation 
Avith spontaneous or therapeutic cure. 

PUERPERAL MORBIDITY 

It has long been the contention of certain investigators that Trich- 
omonas vaginalis in the pregnant ivoinan is a source of danger during 
the puerperiuin and many advocate treatment of the infection during 
pregnancy as a prophylactic measure. If trichomonads are a provoc- 
ative factor in puerperal febrile morbidity a study of the puerperal 
records of a large series of women in vdiom the presence or absence of 
trichomonads has been established should offer eiddence of such action. 
With this in mind the post-partum temperature data on 880 Avomen 
deliA''ered in this clinic have been reAueAved and the results listed in 
Table IV. 


Table IV. Puerperal Febrile Morbidity; 880 Obstetric Patiexts 




MORBID 

TOTAL 


ONE DAY FEVER 

PUERPERIUM 

patient.s 

Patients with T. vaginaUs 

32, or 14.3% 

19, or 8.5% 

223 

Patients without T. vaginalis 

87, or 11.7% 

55, or 8.3% 

057 


The significance of one-day feA^er is not understood, but it is doubtful 
AA'hether its slightly higher incidence in association Avith the presence 
of T. vaginalis could be attributed to the abnormal bacterial flora usvi- 
ally i^resent Avith this Amginal infection. It is oIiauous that women vit i 
T. vaginalis have no increased tendency to jirolonged feAmr during the 
puerperium.* 

These data support the idea that Amginal trichomoniasis in pregnane) 
should not neeessaril)^ be treated, unless associated vuhmA’aginitis pi o 
duces discomfort. 


NATUR.AL TRANSMISSION TO BABIES 


There are undoubtedly multiple modes of transnii-ssion of 
omonas vaginalis. Cross contamination from one iroman to ano lei 
and sexual intercourse probably play major roles. Larly ehil moc 


*Post-partum temperatures -were taken everj- four hours, 
as a temperature of 100.4° or more occurring: during any 
twentv-four Iiours. Morbid puerperium is defined as one 
reaches 100.4° or more during two or more days. 


fever is defined 
V after tlie first 
'the temperature 
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Table I. Comparison of “Hanging Drop” and Culture Techniques for the 
Diagnosis of Trichomonas Vaginalis* 



76 PATIENTS POSITWE 
BOTH 

ANTE AND POST PARTUM 

18 PATIENTS 
POSITIVE ONLY 
ANTE PARTUM 

16 PATIENTS 
POSITWE ONLY 
POST PARTUM 



HD-I 

HD+I 

HD-I 

No 

HD-h 

HD- 

HD+ 

HD- 

HD+ 

HD- 

HD-t 

HD- 



G+\ 

c-l 

C-! 

Cul- 

ture 

C+' 

C- 

C- 

C- 

C-^ 

C+ 

C- 

C- 

Vagina 

55 

2 

16 

3 


11 

1 

6 


- 

- 

- 

16 

Post. Fornix 

55 

3 

12 

6 


12 

1 

2 

3 



- 

16 

Post partum 

59 

4 

7 

- 

6 

- ; 

- 

- 

L IS ' 

14 

2 


- 


*HD, Hanging- drop ; C, culture. 


Ante-partum venous blood specimens were tested for the presence 
of complement-fixing antibodies by the technique of Kolmerd^ A bac- 
teria-free suspension of Trichomonas vaginalis^’ ^ in physiologic saline 
solution Avas used as antigen. These organisms tvere grown in a simple 
peptone human-serum carbohydrate medium and tvere repeatedly washed 
before use, thus insuring an antigen in which the only complex elements 
foreign to the human body were the components of the trichomonads. 

The results are presented in Table II. Patients infected A\dth Trich- 
omonas vaginalis were three times as likely to have positive serologic 
reactions as ivere uninfected Avomen. 

Table II. Complement Fixation Data 


FOUR hundred ante-partum OB-STEIRIC patients 




1 POSITIVE COMPLEMENT FIXATION 


NUMBER 

NUMBER ] 

PER CENT 

Trichomonas positive 

110 

52 ' 

47.27 

Trichomonas negative 

290 

48 1 

16.55 


Reclassification of 399 of these patients on the basis of objecthm 
vaginal changes present at sterile ante-partum speculum examination 
gives the results shown in Table III. These data indicate that patients 
with abnormal discharge and/or vaginal inflammation are more likely 
to give posithm complement fixation reactions, but that there Avas a 
considerable percentage of reactors among patients Aidth no objecthm 
pathologic changes in the Amgina. This contradicts the findings of 
Wendlberger but is more in line Avith Avhat might be expected from an 
immunologic point of vieAV. There are many infectious diseases such 


Table III 


TP.ICHO- 

ilONAS 

NO. 

j ABNORMAL DISCHARGE 

ABNORMAL DISCHARGE 

and/or 

inflammation 

NORMAL DISCHARGE 
AND MUCOSA 

NO. 

wm 

ESI 

wm 

NO. 

mm 


% 

NO. 


ma 

% 


109 

1 

65 

59.6| 

1 

32 

49.1 

28 

25.6 j 

H 

46.4 

16 


■ 

37.5 

•Negative 

Absent 

290 

184 

63.4 

o7 

20.1 

23 

7,9 

o 

13.0 

8:i 

28.6 

8 

9.6 


*C.P., Positive complement fixation. 




































METHODS FOR TIIE OBJECTIVE EVALUATION OF ESTROGEN 
THERAPY IN THE MENOPAUSE* 

Henry C. Bennett, Jr., M.D., Oklahoma City, Okla. 

(From the Department of Gynecology, The Johns Hophins University and Hospital) 

A S ENDOCRINE thei’apy has become established as a reliable part 
^ of the physician’s armamentarium, there has been a concomitant 
effort to devise objective laboratory tests whereby the therapeutic uses 
of endocrine preparations maj’' be controlled accurately. In dysfunctions 
of the thyroid gland the basal metabolic rate has been found a depend- 
able index of thyroid activity. In diabetes mellitus, the blood and 
urinary sugar levels have proved invaluable guides in regulating in- 
sulin dosage. As the principle of estrogen replacement therapy has 
become accepted as sound in the management of menopausal patients, 
the need for similarly reliable objective checks on estrogen therapj’’ has 
become apparent. In the menopausal syndrome, perhaps more so than 
in any other endocrine disorder’, there is quite often an admixture o 
psychologic difficulty, social maladjustment, and actual organic disease 
co-existing with symptoms of estrogen deficiency. The conscientious 
practitioner is, therefore, confronted with the often difficulty pro em 
of evaluating properly the extraendocrine factors, and of giving is 
patient the benefit of sufficient estrogen therapy at the same time. 

Unfortunately no single laboratory test has yet been devised wherebj^ 
the adequacy of estrogen replacement therapy in the menopause maj 
be objectiveljr evaluated with accuracy. By the utilization o cer ai^^ 
physiologic facts, however, it is easily possible to demonstiate ^ 
istence of estrogen deficiency and to estimate roughly the exten o 
estrogen activity resulting from estrogen therapy. ^ For these 
several methods of checking have been developed including o isen a 
of histologic changes in vaginal smears and biopsies, obsena 
histologic changes in endometrial biopsies, and determination o 
levels of estrogenic substance and follicle-stimulating hormone m 

blood and urine. • t 1 lish- 

These methods have been used by various investigators m 
ing the relationship between estrogen deficiency and the 
motor symptoms of the menopausal syndrome, in proving m P 
of natural and synthetic estrogen preparations, and in 
relative efficiency of various routes and forms of estrogen a 
tion. In this way they have been of value. 

‘This study ■(\-as made possible by a grant from The Rockefeller Foundation Flu 
Research Fund. 


29G 



TRUSSELL ET AL. : VAGINAL TRICHOMONIASIS 


295 


infections can nsnally be explained on the basis of contamination, but 
the possibility exists that female babies born to infected mothers may 
become infected during birth. "With this possibility in mind, 41 such 
babies were examined within the first eight days of life. Hanging 
drop preparations were made from the vagina and introitus, usually on 
the fourth and eighth days, although in some instances only one ex- 
amination was undertaken. Two babies (4.8 per cent) were found 
infected; in both the first examination was negative but the second 
revealed motile trichomonads, including dividing forms. Since the 
babies could not be followed for more than eight days, the duration of 
their infections is unknown. It is not illogical to assume that the 
trichomonads can exist for many years as a latent infection in young 
children' ais is known to be true in adult women. On the other hand, 
changing biologic conditions in the infant vagina, notably a shift in 
pH, may militate against persistence of the infection. 

SUMMARY 

Examination of fresh vaginal discharge is the more practical and 
economical way to diagnose the presence of Trichomonas vaginalis. 
Cultures are highly satisfactory but add little to the study. 

Approximately 50 per cent of women infected with T. vaginalis gave 
positive complement fixation reactions, which Avere noted less often in 
carriers than in women Avith Amginitis. One-sixth of women in whom 
Trichomonas vaginalis could not be demonstrated also gave positive 
reactions. It is not improbable that some of these Avomen had been 
preAdously infected. 

Trichomonas vaginalis infection is not associated with an increase 
in puerperal morbidity and its presence does not constitute an indica- 
tion for treatment in asymptomatic patients. 

Approximately 5 per cent of female babies born to infected mothers 
Avere shown to be infected Avitli Trichomonas vaginalis during the first 
eight days of life. 
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estrogen therapy, we have resummarized our data in Table II. Here it 
is seen that the percentage of patients in whom the results of estrogen 
therapy are unsatisfactory values directly with the urinarj^ estrogen 
level present before treatment. Those who excreted normal amounts of 
urinary estrogen before treatment were less likely to he relieved of their 
symptoms than those who excreted none or only small amounts. 

We have used the same assay method as formerly.’’ 


Table II. Eelationship Between Pketreatment Level of Urinary Estrogen 
IN 64 Menopausal Patients With Symptoms and the Results 
OP Subsequent Estrogen Therapy 


PRETREATMENT URINARY 
ESTROGEN LEVEL 

NO. OP 
PATIENTS 

. . . J 

RESULTS OF SUBSEQUENT 
ESTROGEN THERAPY 

SATISFAC- 

TORY 

partially 

SATISFAC- 

TORY 

UNSATISFAC- 

TORY 

0 to .3 E.U./24 hr. 


71.7% 

23.9% 

5.4% 

3 to 10 R.U./24 ]ir. 


57.1% 

28.6%- 

14.3% 

Over 10 R.U./24 hr. 


0 1 




URINARY CONTENT OF FOLLICLE-STIMULATING HORMONE 

Failure of ovarian function at the menopause is associated with or 
followed by an increase in the blood and urinary content of gonadotropic 
hormone secreted by the anterior lobe of the hypophysis. There has 
been rather general agreement that a demonstrable excess of gonado- 
tropic hormone is usually present in menopausal patients,^'® and some 
have felt that a correlation between this excess and the typical vasomotor 
symptoms exists.®"^ Others disagree.® To add to the confusion, some 
investigators report that the gonadotropic hormone diminishes or dis- 
appears during adequate estrogen therapy®'®’ ® while others find no such 
change'' ® even with estrogen dosage sufficient to relieve the subjectnc 
symptoms. 


Table III. Results of 289 Urinary Gonadotropic Hormone Assays in 60 Me.no- 

pausal Women ■ - ' 




. NO. OP 
SPECIilENS 

0 K.U./LITER 

25 K.u./ 
liter 

/liter 

Untreated Menopausal Patients 

Patients with symptoms 
Patients without symptoms 

78 

20 

47.4%, 

60.0%, 

33.3% 
-35.0%, , 1 

IV.AVc 

5.0%, 

Estrogen-Treated Menopausal Patients , • ■ 

Patients %vith symptoms 
Patients withont sj’mptoms . 

56 
. 135 

. 46.6% 
83.7%, 

.23.2% 

, 11.1% ! 

1 ' 

0.2% 


In Table III are summarized the results of 289 virinary gonadotippm 
hormone assays on 60 menopausal women, with and without sjmp ^ 
treated and untreated. In this table “0” indicates le.s.s ^ 
K.U./liter, “25” represents more than 25 but less than 50 B. ./ i > 
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Furthermore it would seem that one or the other of these laboratory 
procedures might be useful to the clinician as an aid in selecting those 
menopausal patients most likely to benefit from estrogen therapy and 
in guiding him in regulating the estrogen regime for the individual 
patient. It is for the purpose of evaluating these tests in terms of 
clinical usefulness that this study has been undertaken. 

URINARY CONTENT OP ESTROGENIC SUBSTANCES 

Failure of ovarian function is now almost universally accepted as the 
primary cause of the menopause. This ovarian failure with marked 
impairment, if not total loss, of estrogen supply has formed the basis 
for the rationale of estrogen replacement therapy. Since this is the case, 
it might logically be expected that patients with menopausal symptoms 
would have an absence or verj’- low level of estrogenic substance in the 
urine, and that an increase of the estrogen to normal levels would go 
hand-in-hand with a disappearance of menopausal sj^mptoms. 


Table I. Results of 324 Urinary Estrogen Assays in 80 Menopausal Women 



NO. OF 

0 ro 3 R.O. 

3 TO 10 R.U. 

OVER 10 R.U. 


SPECIMENS 

/24 HOURS 

/24 HOURS 

/24 HOURS 


Untreated Menopausal Patinu/s 


Patients with symptoms 
Patients without symptoms 

79 1 
17 1 



7.3% 

0 

Estrogen-Treated Menopausal Patients 

Patients with symptoms 

76 

9.2% 1 


13.2% 

Patients without symptoms 

152 

3.3% 


21.0% 


In Table I are summarized the results of 324 urinary estrogen assaj'^s 
on 80 menopausal patients with and without symptoms, before and 
during therapy with estrogenic substances. By way of explanation, it 
should he said that 0 to 3 E.U./twenty-four hours represents in our 
laboratory practically no detectable estrogenic substance; 3 to 10 E.U./ 
tiventy-four hours represents the lower range and 10 to 20 E.U./twenty- 
four hours the upper range for normally menstruating women. 

It is surprising to find that the assay values in our untreated meno- 
pausal women fall into similar percentage groups whether or not the 
patients are having menopausal sjnnptoms and, in those patients ivho 
have received estrogen therapy, the same generaL percentage distribu- 
tion obtains for the sjTnptomatic and asjnnptomatic alike. So, while 
most of the untreated patients show a definite estrogen defieienej^ and 
ivhile most of the estrogen-treated patients show quantities of urinary 
estrogen comparable to those found in normally menstruating women, 
there apparently is no correlation between the amount of estrogen in 
the urine and the presence or absence of menopausal symptoms. 

In order to find out if urinary estrogen levels miglit be of value in 
predicting which s^Tiiptomatie patients would most liliely benefit from 
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Table V. Eesults of 124 Vaginal Smears in 62 Menopausal Women 



NO. OP 






SPECI- 

MENS 

TYPE I 



type w 


Untreated Menopausal Patients 


Patients with symptoms 
Patients without symptoms | 

44 

7 

25.0% 

0 1 

38.6% 

42.9% 

29.5% 

42.9% 

7.9% 

14.2% 

Estrogen-Treated Menopausal Patients 

Patients with symptoms 

26 


11.6% 

42.2% 

23.1% 

Patients without sj'mptoms | 

47 

BfH 

8.5% 

41.7% 

49.8% 


lie seen that there is a definite tendency for patients without symptoms, 
whether treated or untreated, to show more evidence of estrogen stimula- 
tion than those patients who are having symptoms. However, it is 
equally apparent that patients may be without symptoms and still show 
vaginal smear evidence of estrogen deficiency, while other patients still 
having symptoms may show vaginal smear evidence of adequate estrogen 
stimulation. 


Table VI. Relationship Between PRETEEATiiENT Vaginal Smear Type in 
Menopausal Patients With Symptoms and the Results of 
Subsequent Estrogen Therapy 


pretreatment 

VAGINAL SMEAR 
TYPE 


1 results OF SUBSEQUENT ESTKOGE. THERAPY 

NO. OP 
PATIENTS 

SATISFACTORY 

PARTIALLY 

SATISFACTORY 

UNSATISFAC- 

TORY 

Type I 

Type II 

Type III 

Type IV 

4 

11 

10 

0 

75.0% 

63.7% 

50.0% 

25.0% 

27.3% 

50.0% 

0 

9.0% 

0 


In Table VI the pretreatment vaginal smear types in 25 cases are 
charted against the clinical results of subsequent estrogen theiapj . 
it is seen that in general the greater the estrogen deficiencj^, as 
by the vaginal smear type, the greater the likelihood that satis ac orj 
results will be obtained with estrogens. 

CERVICAL MUCUS 

of 

utilization of still another method for estimating the 
estrogen therapy in the menopause has been reported by R ?.,„o-es 
and Shettles^® Avho found that definite, readily 
occur in the cervical mucus when the menopausal patient is rea e 
estrogens. These changes were found to simulate the eye ic 
the eharaeter of the cervieal mueus oeeurring regularly during 
life,'®'-^ as regards the following faetors; amount, pU, 
turbidity, cellular content, penetrability by spermatozoa m vitr , ^ 
sur^dval time of spermatozoa in contact with the mucus m m ^ 
the untreated menopausal woman, the cervical mucus is qui e ‘ 
has a pH of 4.0 to 6.0, is highly viscous or crumbly in character, is 
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and “more than 50 E.U./liter” is self-explanatory. Examination of 
this table shows a rather general correlation between symptoms and 
gonadotropic excess, present in both treated and untreated groups, 
but more definite in the former where almost 85 per cent of assays in 
asymptomatic treated patients show an absence of the gonadotropic 
factor. 

Table IV. Eelationship Between Pretreatment Level of Urinary Gonado- 
tropic Hormone in 50 Menopausal Patients With Symptojis and 
THE Results of Subsequent Estrogen Therapy 


PRETREATMENT URINARY 
GONADOTROPIC HORMONE LEA’EL 

NO. OP 

PATIENTS 

RESULTS OP SUBSEQUENT 
ESTROGEN THERAPY 

SATISFAC- 1 
TORY 1 

PARTIALLY | 
SATISFAC- 
TORY 

UNSATISFAC- 

TORY 

0 E.U./liter 

26 

73.1% 

26.9% 

0 

25 E.U./liter 

13 

61.5% 

30.7% 

8.S 

Over 50 E.U./liter 

11 

72.7% 1 

27.3% 

0 


In Table IV these data are rearranged to show whether or not de- 
termination of the urinary gonadotropic hormone level before treatment 
would aid in predicting which patients would be likely to benefit from 
estrogen therapy. It is of interest to note that only one-half of the 
patients showed a gonadotropic excess before treatment. Analysis of 
the results of subsequent estrogen therapy reveals that one group fared 
as well as another. Therefore there seems to be no correlation between 
the prefreatment level of gonadotropic hormone and the subsequent 
success or failure of estrogen therapy. 

We have used the same assay method as formerly.® 

VAGINAL SMEARS 

Papanicolaou and Shorr'® have demonstrated that the vaginal smear 
m the menopausal woman typically shows atropiiic changes with large 
numbers of leucocytes, erythrocytes, and small epithelial cells of the 
basal type. They were able to demonstrate that with adequate estrogen 
therapy the vaginal smear could be changed to the estrous type Avith 
a predominance of cornified epithelial cells, and an absence of leucocytes, 
erythrocytes, and the small basal epithelial cells. The opinion was set 
forth that these vaginal smear changes correspond rather closely with the 
state of subjective menopausal sATuptoms, and that the vaginal smear 
method, therefore, offers a reliable means of regulating estrogen therapy. 
Other iiiA’ostigators have subsequently utilized this procedure Avith A’ary- 
ing degrees of confirmation. 

In Table V are summarized the results of 124 vaginal smears in 62 
menopausal Avomen, treated and untreated, Avith and Avithout .symptoms. 
The terms Type I, II, III, and IV represent progressive trophic changes 
from the completely atrophic type to the full estrous tA-pe. It Avill 
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per daj^ no change occurred in the cervical mucus though these patients 
improved clinically. In general subjective improvement corresponded 
with changes in the cervical mucus but exceptions did occur. 

SUMMARY AND CONCLUSIONS 

Four objective methods for determining the adequacy of estrogen 
therap^y in the menopause have been considered for the purpose of 
evaluating their clinical usefulness. Our data, in agreement with re- 
ports of others, show that, in general, menopausal patients have little 
if anj^ estrogenic substance in the urine, have increased amounts of 
gonadotropic hormone in the urine, show atrophic changes in the vaginal 
smear, and secrete a scanty, viscid, cellular mucus from the cervical 
glands. In patients adequately treated with estrogens the urinary 
level of estrogenic substance usually rises to the levels found in menstrual 
life; the urinary gonadotropic hormone often decreases or disappears; 
the vaginal smear typically changes to tlie estrous type; and the cervical 
glands secrete abundant, clear, alkaline, acellular mucus. However, we 
have also shown that the asymptomntic patient may still show objective 
evidence of estrogen deficiency and that the patient with s.^Tuptoms may 
show evidence of estrogen activity. Though these cases arc exceptions, 
they are also numerous. Therefore, we do not believe that the amount 
of estrogen necessary to increase the urinary output of estrogen to nor- 
mal levels, to depress the elaboration of gonadotropic hormone, to change 
the vaginal smear to the estrous type, or to stimulate the activity of the 
cervical glands, is necessarily the same amount of estrogen that wull be 
required to alleviate the vasomotor symptoms of the menopause. 

While not intending to minimize in anj" Avay the value of these tests 
in investigative Avork, it is our opinion that in the regulation of estrogen 
therapy for the individual patient they are not sufficiently dependable to 
serve as crucial criteria, but should rather be looked upon as supple- 
mental aids. We agree Avith NoAmk®- AAdio says, "On the AAdiole . . • [th^l 
vasomotor symptoms offer the best criterion as to the severit.A of t le 
climacteric and as to the efficacy or inefficaey of therapeutic measuies. 
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white or yellow, contains many leucocytes and epithelial cells, is not 
penetrable by spermatozoa in vitro, and immobilizes spermatozoa im- 
mediately by contact. At the height of estrogen stimulation the cervical , 
mucus becomes very abundant, flowing from the external os, has a pH 
of 7.5 to 8.5, is fluid-like with low^ viscosity, is glairy and transparent, is 
almost cell free, is readily penetrable by spermatozoa, and, ■when in con- 
tact with spermatozoa in vitro at room temperature, allows their survival 
for as long as twenty-four hours, even longer than their survival time in 
seminal plasma. Dr. L. B. Shettles has carried out complete examina- 
tions of specimens of cervical mucus from 25 of our symptomatic meno- 
pausal patients before treatment and from 41 menopausal patients who 
were at the time receiving estrogen therapy. The results in a portion 
of these cases have been included in the report of Guttmacher and 
Shettles.^® 

Table VII. Characteristics of the Cervical Mucus in Menopausal Patients 
Before and After Estrogen Therapy 


CHARACTERISTICS 
OF CERVICAL 
MUCUS 

UNTREATED 
MENOPAUSAL 
PATIENTS 
(25 CASES) 

PATIENTS 

TREATED WITH 

0.1 TO 0.2 MG. 

STILBESTROL 

Q.D. 

(10 CASES) 

PATIENTS 

treated AVITH 
1.0 MG. OR MORE 
STILBESTROL 
Q.D. 

(20 CASES) 

PATIENTS 
TREATED WITH 
SUBCUTANEOUS 
ESTROGENIC 
PELLETS 
(5 CASES) 

Amount 

Scanty 

Moderate 

Abundant 

Abundant 

pH 

4.0-6.0 

6.0-7.0 

7.0-8.5 

7.0-8.5 

Viscosity 

Tenacious 

Slightly tena- 
cious 

Pluid-like 

Fluid-like 

Turbidity 

Milky 

Moderately 

cloudy 

Transparent, 

glairy 

Transparent, 

glairy 

(Jellular content 

Many leuco- 
cytes and 
epitli. cells 

Moderate leu- 
cocytes and 
epith. cells 

Almost cell-free 

Almost cell-free 

Penetrability by 
spermatozoa in 
■vitro 

None 

1 

Slight 

Readily pene- 
trable 

Readily pene- 
trable 

Survival time of 
spermatozoa in 
vitro 

None 

1 

One-half hour 
or less 

As long as 24 
hours 

As long as 24 
hours 


Note: In 6 patients treated ivith oral stilbestrol, 0.1 to 1.0 mg. q.d., the cervical 
mucus did not change from the tj-pe found in the untreated menopausal patient. 


The results in all cases are summarized in Table VII. The untreated 
patients uniformly showed scanty, cellular, tenacious mucus. Patients 
treated with small oral doses of stilbestrol showed, as a rule, increased 
amounts of mucus with higher pH and fewer cells, while those receiving 
1-0 or more of stilbestrol per day and those implanted subcutaneously 
with estrogenic pellets showed the maximal change with abundant, flow- 
ing mucus which was glairy and transparent with a high pH, and almost 
no cellular elements. Several of these latter patients actually com- 
plained of “leucorrhea,” and in each ease examination .showed the 
offending discharge to be mucus only. It is significant to note tliat in 6 
other cases, given oral doses of stilbestrol varying from 0.1 to 1.0 ni". 
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therefore the^ prognosis is not as favorable. It does not respond as 
well to radiation, so that an operation is most important. 

In our series, 11 were classified as adenoacanthoma of which 3 sur- 
vived five years or longer. 


SYMPTOMS 

Metrorrhagia, spotting, or a blood-tinged watery malodorous dis- 
charge is the predominant symptom, as it occurs in 95 per cent of the 
cases. 

Postmenopausal bleeding, especially after a year, is always impor- 
tant as, -with a normal cervix, two-thirds of the cases are of malignant 
origin. 

Pain is usually absent except in the late stages and is an index of 
extension of the disease. 


DIAGNOSIS 

Microscopic examination of the growth is essential for diagnosis, 
thus a curettage is necessary to procure the tissue. 

John Clark has pointed out that the passage of a uterine sound pro- 
duces profuse bleeding, which would be absent in normal cases. 

The method developed by Papanicolaou in his work at the Woman’s 
and New York Hospitals for the diagnosis of carcinoma of the uterus 
by a study of the vaginal smears may be of value, if it proves to be 
accurate in early eases, but it requires the services of a trained cyto- 
logist to correctly interpret the findings. A recent report by Papani- 
colaou and Traut^ described the method is of great interest. 


PROGNOSIS 


The Grades I and II, a'denoma malignum tjqpe, give a high percentage 
of cures if treated in the early stages of the disease. In Grades III 
and IV the prognosis is more grave, depending upon the duration and 
extent of the growth. 

The prognosis is contingent upon an early diagnosis and a prompt 
and adequate treatment. The time lost before the patient seeks relie 
for the irregular bleeding or discharge has been estimated to average 
between seven and eleven months. Valuable time is often wasted m 
patients with bleeding associated with fibroids due to an 'incomplete 
diagnosis of a co-existing carcinoma of the corpus uteri. 

As an aid to prognosis, Healy has suggested dividing the cases into 
clinical groups according to the extent of the disease as shovm by t e 
increased size of the uterus. 


Group I, The uterus is normal in size, with a depth of 3 inches. 

the most favorable prognosis. _ •, r two 

Group II, A moderately enlarged uterus, 4%-ineh depth, size o 
and one-half month pregnancy. Intermediate as to hope o 
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THE DIAGNOSIS AND TREATMENT OF CARCTNOIMA OF THE 
CORPUS UTERI BASED ON EXPERIENCES 
AT THE WOMAN’S HOSPITAL® 


Gkorf.k Gray Warp, :\1.D., F.A.C.S., F.R.C.O.G.(Hox.), 

New York, N. Y. 

(From the (linic of fhv Woman’s Hospital) 

A PRESENTATION of the results of handling a large group of 
ca.ses in a single institution in aeeordance with accepted methods 
of treatment, together with a eai-eful follow-up study, is of value and 
importance. A comparison with the results of other operators in the 
same field adds to the interest of such a presentation. 

The series at the \Yoman’s Hospital includes 192 cases of corpus 
carcinoma obsei-ved dining the period from 1919 to 1941 inclusive. 


CLAS.SIFICATION 

We follow the classification proposed by Ewing, -who divides endo- 
metrial cancer histologically into four grades: 

Giiule I : Suporficiul pnpilhiiy adenonm mnlignuni 

Grade II: Adenoma malignum 

Grade III : Adenocarcinoma 

Grade IV : Diffuse anaplastic carcinoma 

Grade I is of low malignancy, Avhile Grade IV is very malignant, 
anaplastic, and consequently radiosensitive. 

Usually cancer of the eoi'pus tends to produce the type of cell from 
which it arises, hence columnar epithelium and gland formation result, 
Avhile the type of cell in cancer of the cervix is usually of the squamous 
variety. Occasionally corpus carcinoma may be composed of both 
cylindrical and squamous epithelium, and it is then designated as 
adenoa canthoma. This type is rare and metastases are more frequent, 

*Rea(J before the Section on Obstetrics and Gynecology of the New York Academv 
of Medicine, January 27, 1942. 
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Ci’ossen® has devised an ingenious method of placing the capsules 
and holding them in the required position by means of wires. His 
article should be consulted for the details of the technique. 

These methods all require accurate measurements of the size and 
shape of the uterine cavity. Heyman stresses the great caution neces- 
sary in applying his method, and .states that perforation of the uterus 
is unavoidable in a number of eases. To avoid diffieulty in removing 
the capsules he places a glass drain in the cervix to prevent contrac- 
tion. He ghms two treatments, averaging 1,500 mg. hours each, given 
three weeks apart. He does a hysterectomy’- only if sjnnptoms reappear. 

At the Woman’s Hospital in every ease of potential carcinoma of the 
corpus, a careful preoperative study of the patient is made, which in- 
cludes a urologic and proctoscopic examination, blood study, and, in 
marked anemia or cachexia, a transfusion may be given. A diagnostic 
curettage is done under anesthesia. Care is taken to curette system- 
atically and with gentleness the anterior and posterior wall and the 
cornua. Two 50 mg. capsules of radium element in tandem formation 
with 1 mm. of platinum and rubber screening are inserted to the 
fundus and anchored by suture through the cervix and A’ulva, a self- 
retaining catheter is inserted to keep the bladder empty, and the 
curettings are sent to the laboratory for a six-hour report (paraffin 
section). If the diagnosis is “benign,” the radium is left in place for 
a period in accordance with the requirements of the case. If “malig- 
nant,” a dosage of 2,400 to 4,000 mg. hours is given. A complete 
hysterectomy and bilateral salpingo-oophorectomy are done in from 
four to six weeks later. 

In certain eases when the patient is not cooperative, we may do the 
hysterectomy earlier than four weeks after radiation. We have not 
encountered any unusual difficulty by so doing. 

After convalescence is established, the patient receives a series of 
deep x-ray therapy by the Coutard technique. 

I do not believe it wise to give preliminary x-ray therapy by the 
fractional method before the hysterectomy on account of the loss o 
valuable time, except in cases ivhere the disease has extended outsic c 
the uterus and a hysterectomy is not feasible. Such a course you c 
take a month and, with the delay associated with the intracavitaij 
radiation, the hysterectomy ivould be delayed for over tu'o mont is. 
Prompt surgexy is the essential treatment and is vitally impoxtant. 

In the technique of hystex;eetomy, the cervix should be closed bj 
suture, both tubes should be clamped on opening the abdomen, am 
clamps placed cIoyox each broad ligament to prevent dispersal o cai 
cinoma cells as a result of the niaixipulation. The technique o ” 
ralP= and Lahey,’’’ or that of Eiehard.son” or Fai-rai-'-' is most etheicn^ 
for a safe operation and for givixig adequate support for the uppei 
pelvic floor. 
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Group III, A markedly enlarged uterus 5 inches or more in depth, 
size of three month jiregnancy. Is much less favorable for a cure. 

Group IV. Extension of disease beyond the uterus. Is the least fav- 
orable type. 

The statistics of Healy, Norman !Millei\ and others show generally a 
better prognosis in small- or normal-sized uteri. 

TREATMENT 

The ideal treatment for corpus carcinoma is a prompt total hyster- 
ectomy with salpingo-oophorectomy, performed with a technique that 
insures prevention of spill or spreading of the cancer cells during the 
manipulation. As a preliminary diagno.stic curettage is nearly always 
necessary, intracavitary radiation .should be done at the same sitting 
to render the tumor colls inactive. 

The hysterectomy should lie done usuall.y in from four to six weeks 
subsequently, after all reaction from the irradiation has subsided. After 
convalescence from the operation, deep x-ray therapy by the fractional 
method, such as the Coutard technique, should be given. 

Unfortunately, as these patients usually are past the menopause age, 
50 per cent (53.6 per cent of our cases) ai-c poor operative risks on ac- 
count of senility, obesity, cardiovascular disease, renal insufficiency, 
diabetes, or the extent of the disease. Thus irradiation therapy alone 
must be depended upon in these eases. 

In patients with excessive obesity, x-ray therapy is ineffective, as it 
cannot penetrate sufficiently to deliver the necessary depth dose. In 
such eases intracavitary radiation is our only resource. 

It is technically difficult to introduce radium applicators into the 
uterine cavity so that the entire ai-ca of the endometrium will receive 
adequate and uniform radiation, especially in a uterus with a large 
and irregular cavity. Such irradiation is unreliable, as shown by areas 
of residual carcinoma often seen in the excised uterus. SacketU® 
reports that in our series 1 out of 3 removed uteri showed persistent 
carcinoma after irradiation. Thus the results with radium alone are 
much less favorable than when combined with hysterectomy. 

Much attention has been given by various workers to devise a satis- 
factory method of distributing the radium adequately to the entire 
area of the uterine cavity. 

In small- or normal-sized uteri the usual method is to introduce the 
radium capsules in tandem formation. Owing to the triangular shape 
of the cavity, this technique may fail to reach the cornua, as capsules 
m single tandem cannot reach all portions of a Y-shaped cavity if it 
IS enlarged. Schmitz® devised a T-shaped radium container for this 
purpose. 

Heyman^ packs the uterine cavity with a number of small specially 
designed radium cylinders until it is filled. This technique requires 
a- large number of small units, which are difficult to apply and to 
remove. 
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Heyman’s last report in 1941 (eases from 1914 to 1934 inclusive) is 
as follows; 

Total cases seen 416 

V Not treated 14 

Treated radiologically 402 

Alive five years with no evidence of disease, 
absolute rate 45.7%, relative rate 47.3% 

Total alive five years (salvage) 51.74% 

By Heyman’s multiple packing method, used since 1934, he reports 
a four-year survival of 75 per cent. He appears somewhat reluctant 
to give up radiation alone, as he advises hysterectomy only after radia- 
tion has failed, and wishes to postpone judgment as to the advantages 
of hysterectomy versus radiation alone in frankly suitable operable 
cases. 

Masson and Gregg^® reported, in 1940, the results from the Mayo 
Clinic. In twenty-four years, 732 cases were seen and 728 patients 
were treated with radiation alone; a five-year survival relative rate 
of 59.5 per cent was obtained. Operation with and -without radiation 
gave a relative rate of 73.1 per cent. Their five-year survival rate of 
711 traced patients was 59.8 per cent. 

Healy and Broivn,^ in 1939, reported seeing 283 cases in fifteen jTars, 
of Avhieh 86 were previouslj’- treated. Seventy-eight per cent were 
postmenopausal. One hundred ninety-seven received primary treat- 
ment, with a five-year survival of approximate!}'- 48 per cent. 
six were treated with radiation alone -with a five-year survival of 39 
per cent. Ninety-three were treated with radiation and surgery -ivith 
a five-year survival of 55 per cent. Eight were treated ■v\'ith surgery 
alone. In a small group of 28 patients treated by their later technique, 
using 3,000 to 4,000 millicurie hours of radon, they had a survival or 
79 per cent.. Their average technique comprises curettage, intracavitary 
radiation of 3,600 millicurie hours, then a deep x-ray series, and six 
to ten weeks later a complete hysterectomy. His operative mortality 

was 4.3 per cent. j - 7 i L r 

Norman Miller,^" in 1940, reported 183 cases seen, 156 treated, 71 } 
irradiation, 10 by operation, and 75 by irradiation and operation, 
this series, 68 were eligible for a five-year survival study : 


Irradiation 29 (five-year survival) 34.4% 

Operation 5 (five-year survival) 80.0% 

Irradiation and operation (five-year ^survival) 70.5% 
Absolute five-year survival rate for all 52.1% 

Operative mortality rate 3.5% 


Miller advocates preliminary deep x-ray therapy before operation. 

As a curettage is necessary for a diagnosis in nearly all cases, mtra 
ca-sdtai’y radiation at the same sitting saves precious time, 
believe of more proved value than x-ray therapy, which should o ov 
hysterectomy. 

SUMMARY 

1. Earl}"- diagnosis gh'es the best chance for a cure. _ 

2. A diagnostic curettage is most important in all eases of persis e 
bleeding, especially at or after the menopause, to determine the pres 
ence of malignancy. 
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In the inoperable eases, we believe repeated intrauterine radiation 
is advisable, with a dosa^ie of from 2,400 to 4,000 mg. hours at four- 
week intervals, depending on the size of the ntcrns and the result 
obtained. Whenever feasible, deep x-ray therapy should precede or 
follow the intracavitary treatment. 

Heyman has called attention to the group of cases in which both the 
cervix and the corpus nteri arc involved. He classifies them as “cancer 
corporis ci colli nlcri.” 

In my opinion the.so cases should be treated as cancer of tlie cervix. 


RESULTS 

It is of interest to review for compai-i.son the results recentlj’’ re- 
ported from some of the larger clinics. 

An analysis of our results at the Woman’s Hospital in cases of corpus 
carcinoma seen from IfiH) to 1935 and followed for five years or longer 
is presented in Table T. This shows that of a total of 142 seen, 63 
survived five years or more, oi‘ an absolute rate of 44.4 per cent. Nine 
were untreated. One hundred thirty-three were treated, with a rela- 
tive survival of 47.4 per cent. Of those treated by surgery alone there 
were 27, of whom 17 .survived five years, or 63 jier cent; by irradiation 
alone, 60 (operation contraindicated in 37, or 53.6 per cent), 22 sur- 
vived 5 years, or 32 iier cent ; by irradiation and surgery 37, 24 survived 
five year.s, or 64.9 per cent. Untraced counted as “dead of cancer,” 
1 case. Two patients refused operation after irradiation. Our primary 
mortality in operative cases was 3.2 per cent. 


Tabi.e I. Five- Year Enu Resui.t.s, Carcinoma Conrus, .Jan. 1 , 1919, to Dec. 31, 1935 



TOTATa 

1,1 VI NO 

3 years 

SURVIVAI, RATE 

PER CENT 

Total seen. 


t>3 

Absolute 

44.4 

Untreated 


0 

()3 

0 


Treated 


Relative 

47.4 

Surgery .alone 


17 

Relative 

63.0 

Radiation alone* 

(!9 1 


Relative 

32.0 

Radiation and surgery 
Untraced, counted as dead 
carcinoma, one case 

<> / 

j 

2.1 

Relative 

64.9 


. ‘Operation contralncUcatecl in 37 (.tS.G per cent). Two refused operation after 
Jrracliation. In the otiicrs, the disease was inoperabie. 


In my opinion, in view of the more frequent association of carcinoma 
with fibromyoma (35 to 40 per cent), it is best to remove the entire 
uterus in all such cases when there is no probability of serious in- 
creased risk, and the removed specimen should always be opened at 
the time of operation unless a carcinoma of the corpus be overlooked. 

Complications in the inoperable group, such as pyometra, perfora- 
tion, and rectal and intestinal stricture are not infrequent. 







CLINICAL, PSYCHIATRIC AND PSYCHOANALYTIC STUDY OP 

A CASE OP MALE PSEUDOHERMAPHRODITISM 

Jacob E. Pinesinoer, M.D., Joe V. Meigs, M.D., and 
Hirsh W. Sulko witch, M.D., Boston, Mass. 

(From the Departments of Psychiatry, Surgery anil Medicine, Massachusetts General 
Hospital and Harvard Medical School) 

T his report deals ivith a ease of male pseudohermaphroditism. In 
using^ the term “male pseudohermaphroditism” we are applying 
.-the terminology used bj’" Young.^ By “pseudohermaphroditism” this 
author refers to a condition in which the sex glands are entirety male 
or entirely female while the external sex characteristics are partly or 
wholly those of the opposite sex. “Male pseudohermaphroditism”- ac- 
cording to Young is a condition in which the sex glands are male in spite 
of the presence of many female secondary sexual characteristics. 

The present ease was studied clinically and the diagnosis was estab- 
lished by laparotomy and by microscopic examination of the biopsy 
material. Hormonal studies were carried out. The patient was also 
studied psychiatrically and, in order to obtain more complete data, a 
psychoanalysis was carried on for six months. Similar cases have been 
previously reported.^ To our knowledge this is the first case of verified 
male pseudohermaphroditism studied psyehoanalytically. 

CASE HISTORY 

A 17-year-old, white, single patient (S. M., Unit No. 35209) was ad- 
mitted to the Massachusetts General Hospital complaining of absence of 
menses and failure of her breasts to develop. The patient had always 
considered herself a female, physically and mentalty healthy, and the 
equal of companions of her own age. The only abnormalities, in the 
patient’s opinion, were the absence of menses and lack of breast de- 
velopment. 

Summary of History . — There was no familial history of mental dis- 
ease or of hermaphroditism. The patient had a normal early develop- 
ment. During childhood slie had measles, mumps, chicken pox, mi 
scarlet fever. She had no other serious illnesses or operations. e 
mother died following childbirth when the patient was nine yeais o 
During childhood she had been a nail biter, had frequent crying spe s, 
and was easity frightened. There was no history of eneuresis oi o 
other neurotic ti-aits. IMore reeentty the patient noticed that Ity , 
headache, a lump in the throat and palpitation Avhenever she was trig ' - 
ened, nervous, or excited. Rare dysuria bad been present for ^ 
four years. The patient stated that she had not had any menstrua 
and had noticed the lack of development of breast tissue. 

School History . — The patient started to school at tlie age of fi^e an 
at seventeen she was in the eighth grade. She was kept out ot sc 
great deal because of sicliness and frequent change in residence, 
was an average student, liked all of the subjects but sliowed a preiei 
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3. Clinical grouping based on the size of the uterus as an aid to 
prognosis suggested by Healy is of value; a small- or normal-sized 
uterus has a better prognosis. 

4. The ultimate prognosis depends upon the age, physical state of 
the patient, duration of symptoms, extent of the disease, a prompt 
diagnosis, and the tjqie of treatment. 

5. A diagnostic curettage and intracavitary radiation, total hyster- 
ectomy and bilateral salpingo-oophorcctomy, and deep x-ray therapy 
is the ideal treatment and gives the best results. 

6. Total hysterectomy should be the operation of choice in fibroid 
cases whenever feasible. 

T. Operable cases of corpus carcinoma treated by irradiation, sur- 
gery, and x-ray should average 70 per cent five-year survival. 

8. Inoperable cases with irradiation alone should show an average 
five-year survival of 35 per cent. 

9. In inoperable cases the technique devised by Heyman and that of 
Crossen hold promise of giving improved re.sults. 

10. Irradiation alone has a definite cure value. 

11. Each patient with carcinoma of the eor])us uteri must be indi- 
vidualized and treated according to the conditions present to obtain 
the best results. 

12. The early prompt removal of the uterus, tubes, and ovaries is the 
most essential factor in the treatment of carcinoma of the corpus, 
irradiation being a valualilc adjunct. 
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Laboratory Examination . — Hematologic and urine examinations were 
witliiii normai limits. Blood Hinton and Wassermann were negative. 
Phenolsulphoneplithalein excretion was within normal limits. Electro- 
cardiogram in recumJjent position showed no abnormalities. 

Hormonal and Belated Studies . — Two examinations before operation 
for the presence of 40 mouse units per 100 c.c. of follicle-stimulating 
hormone were negative. These assays were carried out on noncon- 
centrated urine. Two determinations for androgenic substances showed 
the presence of 28 international units per twenty-four hours. ^ The 
serum calcium was 9.7 mg./lOO c.c. and the total cholesterol was 165 
mg./lOO c.c. The sugar tolerance curves were within normal limits 
both before and after the operation. Intravenous pyelogram showed 
normal size and shape of the kidneys and normal excretion of dye. 
X-rays after an adrenal air injection showed no evidence of enlarge- 
ment of adi'enals. X-rays of the skull showed no abnormalities. 







Fig-. 1. — TJie vulva, labia, underdeveloped vagina and the large clitoiis. 

After the laparotomy, examinations were made for 
follicle-stimulating liormone, androgenic and estrogenic substmi • ^ 

determinations of follicle-stimulating hormone were ^ipo-^tivc 

1938, the test was positive for 66 mouse units „ ‘-tiye 

for 100 mouse units per 100 c.c. On Feb. 28, 19^> per 

for 40 mouse units per 100 c.c. and negative for 6i units 

100 c.c. On March 21, 1938, it was positive fm- Gi mouse 
and negative for 100 mouse units per 100 c.c. These a ‘ 
carried out by direct injection of straight Another 

with acetic acid to a pH of 5.0 and shaking \ upo-ativc 

determination on Dee. 12, 1938, was positive for - a e 
for 50 mouse units per 100 c.c. The latest determination on uct. 



flNESlNGER ET AL. : :^IALE PSEDDOHERjMAPHRODITISjt 3ll 

for drawing. After leaving school she obtained a position as a nnrse- 
maid Avhich she held until the present liospital admission. 

Sex Historij. — During ehildliood and adolescence her interests were 
always feminine. She was interested in dolls, fine dresses, and in play- 
ing house. In games she always assumed the feminine role. During 
puberty she showed interest in hoys, Avent to dances, and here too as- 
sumed the conventional feminine role. She became interested in one 
boy Avith Avhom she had some intimate experiences but AA'hich ncA'cr 
led to attempts at intercourse. Later on she became interested in scAving, 
cooking, and in houseAvork. In her Avork as a nursemaid she stated that 
she enjoyed dressing babies and had typical phantasies of being married 
and liaAung a familj'. She preferred little girls to boys, stating that 
she enjoyed dressing girls in fine clothes. The absence of menstrual 
periods and the lack of breast dcA-elopment made her feel at times that 
she could not get married and ha\'e children. She could not resign her- 
self to this state of affairs and Avas in hopes that she could become a 
normal girl. 

PersonalUy. — The patient stated that she Avas usually happy; readil.A' 
made friends Avith both sexes. She liked to go out socially, and pre- 
ferred not to be alone. Her range of interests Avas limited. She AAms 
not religious and had no special hobbies. She read some and stated that 
she did not like love stories. At times she A\’as not truthful. On the 
AA'hole she seemed to be an oiitgoing, dull person, Avith a moderately 
low intelligence. 

Physical Examination. — Physical examination disclosed a young, 
white adult Avhose general body contour Avas that of a thin boy. The 
shoulders Avere fairly Avidc; the thorax Avas thin; and the pelvis Avas 
nariw. The extremities Averc fairly long Avith large hands and feet. 
The hands appeared large boned, the fingers large knuckled and blunt, 
and the sldn AAms rather coarse and had large pores. There Avas an 
acneform eruption over the surface of the arms and upper back. The 
scalp hair Avas light hroAvn, straight, and of fine texti;re. There Avas a 
very fine blond mustache ; a fcAv hairs Avere present under the chin but 
there Avas no beard. The axillary hair A\'as sparse ; pubic hair Avas female 
in distribution; there Avas slight hypertrichosis of the legs. The head 
shoAved no gross bony abnormalities. The supraorbital regions Avere 
large, and there aa^s a palpable laryngeal prominence. The Amice Avas 
deep and definitely boyish in qualitJ^ The thorax had a shalloAv antero- 
posterior diameter and tapered doAviiAvard Avith a narroAv acute subcostal 
angle. No mammary tissue Avas preserrt. Examination of the heart, 
lungs, and central nervous system revealed no abnormalities. The blood 
pressure Avas 140/70. 

Pelvic Examhuition. — There was a small mons verreris preserrt. The 
most strildng thing about the examination of the external genitals Avas 
the presence of a large clitoris, so large that it could easily be called a 
small penis (Fig. 1). The measrrremerrts Avere 3 cm. in length and 
% cm. in diameter. A fairly good prepuce, hooded the glans and the 
structure Avas more clitorislike than penislike except for its size. Erectile 
tissue Avas present in the clitoris. There AAmre good-sized labia majora 
and small labia minora. The vagina was only a dimple such as is seen in 
young girls Avho have no vaginal canal. The urethra Avas separated from 
the ditoris or penis and in the usual position of the female urethra. No 
testicles could be felt in the vulva or in the inguinal canal. 
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showed a large cavity, much more female tlian male (Pig. 2). There ivas 
no uterus, tubes, or ovaries. No evidence of Miillerian duet formation 
was present. No prostate or seminal vesicles could be located. Two 
c(n'ds were seen running from the internal ring down behind tlie perito- 
neum and ending blindly in the I’egion of the absent prostate. Tliese 
were taken to be vasa deferentia and were of such good size that it was 
considered proof that testicles were to he found somewhere. On palpat- 
ing the inguinal canals with a finger in the abdomen and one on the 
skin, two testicles were found higli in the eanals. Incisions ivere made 
in the skin over these gonads and the.y were brought out of their beds. 
They were normal in every respect: color, size, and consistency. Sec- 
tions wez’e removed from each for liistologic study. The sections ivcrc 



Pig. 3. — Photomicrograph of nonsperm forming testes. Notice large nutnher of larg 
cells (cells of Leydig") in th*e supporting- connective tissue. 


taken from the cortex in the long axis and compi’ised about one-six 
the testicular structure. The incisions in the testicles were then ^ ' 

and also the skin of the inguinal canals. The abdominal incision 
closed in the usual manner. _ 

Microscopic Examination of Biopsy Material . — ^Examination o tie 
removed tissue by the pathologist shotved Avell-formed tubules 
lined by a three to four cell deep layer of epithelial cells 
void of mitotic figures (Pig. 3). No spermatozoa were present, ^ 
numbers of polygonal cells of good size were present in the conne 
tissue septa. These septa were larger and wider than Y^Y/hmntlv 
polygonal cells had eccentric round nuclei and abundant on ‘ 
acidophilic cytoplasm and -were considered to be Leydig cells. 
were far more numerous than are seen in a normal testicle. V 

a small collection of cords -ndthout lumina was present, suggY‘^^Y ‘ 
undifferentiated stage of testicular development. The . '‘ns Nr 

sidered to be nonsperm-producing and tlierefore nonfunctioniiic < 
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1938, "vvas positive for 30 mouse units <md negative for 50 mouse units 
per 100 e.c. The last two assays were carried out by preeipitation and 
concentration on folliele-stimulating hormone by tlie tannic acid pro- 
cedure. The recovery of follicle-stimulating hormone was not complete 
and the lower values arc probably due to the incom])lete recovery. These 
studies sliow that there was an increased excretion of follicle-stimulating 
hormone following the oiieration. The quantity of this hormone excreted 
is in excess of what one would exi)cct to find in an individual with active 
gonads secreting adequate androgen or estrogen. Tiie amount of folliele- 
•stiinulating hormone secreted l)y this patient is of the range u-sually 
found in castrates and in individuals during and after menopause. 
After the operation one determination showed the presence of 120 mg. 
of C17 ketosteroids (method of Callow). 



Fie. 2— The female type of pelvis as seen at laparotomy, showing- absence of all 

female pelvic organs. 

Mental Status . — The patient was .slovenly in appearance, her hair was 
stringy and disorderly ; her complexion was poor. She used lipstick and 
red fingernail polish. She smiled rather easily, occasionally in a silly, 
sly fashion but never inappropriately. The patient seemed very shy 
and not at all talkative. There was no abnormality of mood and no 
evidence of hallucinations, delusions, or paranoid ideas. The patient was 
Well oriented for time, place, and person. Her memoiy was good in 
all modalities and her grasp of information was below normal. The 
f-Q. was 74. 

Operation . — A laparotomy was performed on May 29, 1937. The 
iver, spleen, and gall bladder were normal. The kidneys were both pres- 
ent ^d of normal size and in the normal position. The appendix- Avas 
ound in its proper position and was removed. Inspection of the pelvis 
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follicle-stimulating hormone greater than 40 mouse units per 100 c.c. of 
urine while those after operation did, is not quite clear. It is possible 
that the preoperativc urines Avere more dilute. The 17-ketosteroid ex- 
cretion Avas AAuthin normal limits and requires no comment. The andro- 
gens as determined by biologic a.ssays AA'^ere slightly Icaa"^; Aidiether this is 
the usual finding in cryptorchidism the authors do not knoAA\ 

From the behaAuor point of vieAi' this indiAodual Aidth predominately 
masculine structure and the aboAm hormonal picture Avas reared as a 
female, had feminine intere.sts, and passed as a female. The psycho- 
analytic study indicated the patient’s early emotional deA'elopment Avas 
typical of that found in females. 

We believe that this study offers presump ti Am CAudence that the 
eventual dcAmlopment of the female did not at all go hand in hand or 
correlate Avith the structural and glandular picture. The presumption 
is that factors other than the anatomic and glandular ones played the 
predominating role in the emotional and psychosexual development. 
What these other factors are is at present not clear. HoAveAmr, it is of 
interest and significance that this status can exist in an indiAudual. This 
studj’’ Avould indicate that liroadly speaking the environmental and situ- 
ational factors (reared as a girl, identification AAuth mother, relationship 
to father, etc.) in this patient played the predominating role in her 
psychosexual and emotional dcAmlopment. 

During the operative procedure it aa^s decided that the testicles should 
not be remoAmd. It Avas felt that the excision of the testes might bring 
about a sudden cessation of hormones and might bring about a “meno- 
pause” Avith its attending sjmiptoms. The testes Avere left in as 
androgenic hormone produced b.y them should prevent castration sjunp- 
toms. It Avas decided eAmntually to giAm the patient large doses of 
estrogenic substances to stimulate breast dcAmlopment and later to at- 
tempt a plastic operation for the formation of a Amgina. 


SUMMARY 

A ease of pseudohermaphroditism aaus studied clinically, psAmhiat- 
rically, psychoanalytically and from the hormonal point of aubaa'. 
turally the patient aaus preponderately a male AAuth nonsperm-producing 
testes. The hormonal studies shoAved an increased urinary excre lo 
of follicle-stimulating hormone after laparotomy and biopsy of the tes es. 
This increased excretion of folliele-.stimulating hoi’mone AA'as not piesen 
before operation. The urinary androgens Avere Avell Avithin the noima 
range for males and females. The psychiatric and psyehoanakA'tic s u 
ies indicated that the patient had an emotional and psychosexua 
velopment typical for females. 

The authors wisli to express their thanks to Dr. Fuller Albright for his 
evaluation of the endocrine findings and also to Dr. K. I. Dorfnian, Y'ale Unner.. 
School of Medicine, New Haven, Conn., for his determination of androgenic .'U - 
stances. 
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as spermatozoa were concerned. However, the large number of inter- 
stitial or Leydig cells suggested active function on the part of the organ 
secreting androgens. 

S'limmary of Psychoanalysis . — The earliest memory which the patient 
recalled was an episode at the age of four in which she was taking the 
female role while playing with dolls. Her earliest impression of her 
father dealt with ideas of her father’s cruelty and her mother’s drud- 
gery. The patient identified herself with the mother. Later material 
indicated a shift in her attitude to one of rivalry with the mother. The 
death of the mother in childhirth when the patient was nine years old 
emphasized the cruelty and dread of the father and led to the idea that 
the father would beat and maltreat the jiaticnt jnst as he had her mother. 
It seemed that from this point in her life she remained identified with 
her mother, and developed anxiety in relation to her father. There were 
several anxiety dreams which the patient had dealing with fear of her 
employer and fear of operations. These di’cams associated directly to 
memories of scenes in which the patient felt that her father would in- 
jure her just as he had hcaten the mother. 

Later phantasies indicated that she had transferred her fears to other 
men, and the idea she clung to even up to the present was that men are 
cruel, unreliable, and are not to be trusted. There was a gTeat deal of 
introspection as to what role the father could have played in the death 
of the mother, and she attempted during early adolescence to find out 
details of the mother’s death, and of the place where her mother was 
buried. Her lack of menses emphasized her inferiority. This material 
was invariably associated with ideas of being injured. 

Her interests in clothes and in men became more marked during adoles- 
cence. ’With considerable difficulty she described her conflict in rela- 
tion to men. Eventually she described her overt sex activities with her 
“boy friend” and indulged in ma.sturbation with typically feminine 
masturbation phantasies. These concerned her friend and later con- 
cerned the analyst. 

In brief, the psychoanalytic material concerning her emotional de- 
velopment and phantasy life was quite typical of that found in females. 
The details of the psychoanalytic material will l^e reported elsewhere. 

cojihext 

Our studies on this patient indicated that from the anatomic point 
of view we were dealing with a person having preponderately masculine 
characteristics (presence of hirsutism, shape and contour of the body, 
presence of I’udimentary penis, presence of nonsperm-producing un- 
descended testes, absence of breast development and absence of uterus, 
tubes, and ovaries). The female .structures present Avere labia majora 
and minora, female type of urethra and a rudimentary vagina. From 
the hormonal point of vicAV the preoperative studies indicated a normal 
absence of an increased excretion of follicle-stimulating hormone. 

Prom an endocrine point of vieAv this patient is apparent^ a normal 
male except for cryptorchidism. Because of nondeseent of the gonads, 
spermatogenesis has been interfered Avith, since for the completion of 
spermatogenesis a temperature loAver than that of the body is neces- 
sarji-. The high excretion of follicle-stimulating honnone in the urine is 
an expected finding in cryptorchidism.* Just Avhy the tAvo follicle- 
stimulating hormone tests before operation did not shoAv excretions of 
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she had received intermittent treatment in the Vanderbilt Clinic for 
Ciree and one-half years, for her rectal stricture, with indifferent success. 
Her symptoms of intermittent rectal bleeding dated back ten years. The 
rectal canal was 0.4 cm. in diameter. Her past history also included 
typhoid fever in childhood and an appendectomy with drainage in 1921. 

Her ante-partiim course was uneventful; the pelvis gjmecoid. She was 
adrnitted to the labor room two weeks before her expected date of labor, 
having just ruptured her membranes and having painless contractions. 
Upon pelvic examination the breech was presenting and a tw^elve-inch 
loop of pulsating cord had prolapsed into the vagina. This was replaced 
under anesthesia and a No. 3 Vooi'hees bag w'as inserted into the uterus. 
The fetal heart remained normal, about 140 per minute for one and one- 
half hours, following which it became feeble, irregular, and then ceased 
to be heard so the bag was removed. Desultory pains began on the in- 
sertion of the bag and continued somewhat stronger after its removal. 
She was given an enema at this time, nine hours after admission, with 
good returns of fecal fluid. Another enema one hour later returned fecal 
Iluid and formed stool. She was delivered, after eight and one-half 
hours of fair labor, of a stillborn infant by easy assisted breech delivery 
with slight suprafundal pressure for delivery of the head. Immediately 
following delivery and for two hours afterward her condition appeared 
good. Four hours after delivery, however, she began to complain of 
eramplike abdominal pains ■which w'ere thought to be afterpains and 
which were relieved by aspirin and luminol. Her abdomen, _ however, 
graduallj’- became more distended and she continued to complain of gen- 
eralized abdominal pain with increasing abdominal tenderness. 

Ten hours after delivery a rectal tube was inserted and a flaxseed 
poultice was applied with little relief of the distention. Seven hours 
later she was thought to have early peritonitis and, when the rectal 
tube was removed, it contained some bloody discharge. An enema was 
given at this time with no return. One hour later one of the nursing 
staff noted slight eymnosis of the patient’s lips but wms not alarmed and 
did not call the house physician until her pulse became feeble and latei 
imperceptible. She did not rally and was pronounced dead twenty-one 
hours after deliverjL Permission for autopsy was obtained. 

EXTRACT FROM AUTOPSY RECORD (NO. 13,623)* 

About 1,500 cm. of thin, cloudy, blood-tinged fluid w’ith fleclis 
was present in the abdominal cavity. The gastrointestinal . 

tremendously distended wdtli gas. The transverse colon and the sp 
flexure were filled -with a hard firm mass of feces. _ The 
faces of the pelvic viscera were covered ivith a fibrinopurulent ex • 
The uterus ivas enlarged and reached up out of the pelvis. ei 
small mymmas of the uterus were present. There ivas nowhei 
perforation of the genital organs. i 1 w 

The rectum had been completely separated into two pieces, A*] „ 
the proximal end of a stricture, which, 10 cm. in length, anee 
terminal part of the rectum. The proximal end of ^timture 

rectum ivas separated by about 10 cm. from the distal end. 1 e i 
was an intraperitoneal one (Fig. 1). 

*The autopsy vras performed by Dr. Robert C. Horn of the Department 
tholo^'. 
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DEATH DUE TO INTRAPERITONBAL RUPTURE OF A 
STRICTURED LYMPHOGRANULOMATOUS 
RECTUM DURING PARTURITION 

W. E. Pollard, M.D., akd H. Hellendall, M.D., New York, N. Y. 

(From the Sloane Hospital for Women and the Departments of Obstetrics and 
Gynecology and Pathology of the College of Physicians and Surgeons, 

Columbia University) 

F ortunately, there is a high degree of sterility in women suffer- 
ing from lymphopathia venereum. This disease, especially in its late 
stages with rectal stricture, is a serious complication of pi*egnancy and 
causes the obstetrician grave concern in his choice of method for de- 
livery. A narrowed rectal canal which is just adequate in the non- 
pregnancy state, may become almost occluded with the edema which 
occurs due to increased venous and lymph stasis of the pelvic viscera 
during pregnancy. Dilatation of the colon with varying degrees of de- 
bilitating colitis often results. Added to this is the trauma to the rigid 
rectal wall in delivery via the vaginal route and a stormy liuerperium 
ivith severe, almost intractable, distention may be expected. Even 
cesarean section does not always obviate severe distention and a stormy 
convalescence. 

In the Sloane Hospital for Women on the obstetric service there have 
been 7 proved cases of lymphopathia venereum in the past four years. 
During this time there were 6,497 births. Of these 7 cases, 3 were de- 
livered of premature lYz months' babies spontaneously; 1 at full term 
spontaneously; 2 by cesarean section, one of which also had a permanent 
colostomy done at the same time. One of the section cases had had a 
severe bout of debilitating colitis in her seventh month, which fortu- 
nately yielded to conservative therapy and her puerperium was un- 
complicated. One case terminated fatally for mother and infant and 
will be reported in detail. ( One case of pregnancy -with rectal stricture 
due to lymphopathia venereum further complicated by fibroids was 
terminated in the fourth month by hysterectomy and is not included in 
this group.) 

case report 

J. T., 32-year-old negro housewife, grav. ii, para i, Avhose only child 
born seven years previously, died at the age of three months, cause un- 
known, had registered in Sloane antepartum clinic w'ell in the third 
month of her present pregnancy and had insisted on eontinuino' it 
despite her being advised against doing so. She had had a positive Prei 
test in October, 1937, at which time the Wassermann -was negative and 
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Seven centimeters above the stricture of the rectum, the sigmoid colon 
showed a sharp narrowing of the lumen, over a distance of 3.5 cm. Just 
above this stricture a wide-mouthed false diverticulum 7.5 cm. deep had 
been formed. The sigmoid colon showed extraordinary dilatation and 
thinning of the wall (Fig. 2). 

The strietured portion of the rectum had an internal circumference 
of about 2 cm. The constriction at the point of the rupture was slightly 
more marked than elsewhere. 

A bolus of feces was impacted in the sigmoid immediatelj^ above the 
stricture of the rectum. An extremely large mass of feces in the sigmoid 
colon proximal to the second stricture was present. The internal circum- 
ference of this stricture was 2.5 cm. ' 

The epithelium of the distal part of tlie rectal stricture appeared gray, 
glistening, and thick, above this, granular. 

The edges of the tear were rounded and covered with pink and gray 
granulations. There were also a few areas of hemorrhage. The muscu- 
laris was thick and firm. A disproportionally large mass of rather finn 
adipose tissue with streaks of fibrous tissue surrounded this portion 
of the rectum. 

The mucous membrane of the strietured sigmoid colon was granular. 
The muscle was thickened and fibrin was present in the surrounding 
fat tissue. 

HISTOPATHOLOGY 

Rectum . — The microscopic findings were characteristic for lympho- 
granulomatosis with stricture of the rectum : cell infiltrations, especially 
of eosinophiles and plasma cells, in the mucosa, submucosa and mus- 
eularis, also in the walls of the vessels; thickening of the connective 
tissue and of the museularis; necrosis of the cell infiltrations, thicken- 
ing of the subperitoneal fat tissue; dilatation of the lymphatics and 
narrowing of the smaller and greater vessels by thickening of their 
intima and media. , 

The mucosal epithelium was either squamous or atrophic or ulcerated. 

Peculiarities of the autopsy findings were the extensive local changes 
of the vessels in a person only 32 years old, without any alterations o 
the coronary arteries and with only slight thickening of the aortic intima. 

Fibrosis of the museularis mucosa and rupture of the elastic tissue o 
the vessels and between the muscle tissue were striking. 

At the point of rupture of the rectum, the atrophy of the inucM< , 
which was replaced by connective tissue and hemori’hages, was ex ' 

A striking finding was a hemorrhage from a thrombosed vesse 

from the site of the rectal rupture. _ _ i . ii nd of 

Worth mentioning also was the bacterial invasion of the vail a 
the interior of the vessels of the wall at the edge of the I'uptuie. 

Interesting renal lesions interpreted as lymphogranulomatous 
present. Small interstitial groups of plasma cells were seen, b 
area densely infiltrated by lymphocytes and plasma cells, a ^ S 
convoluted tubules were distended Avith granular debris m wine i ’ 
fragments Avere present. The cellular infiltrate formed a sugo • 
papillar projection into one of these tubules (Fig. 3). 


DISCUSSION 

According to Yeomans,^ rupture of the rectum may 
trauma or occur spontaneously. Impalement, bullet Avounas, p 




Fiff. 2. — Stricture of sigmoid colon with a diverticulum above. 
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^ Traumatic ruptiii'G of the diseased, rectum (for example during dilata- 
tion of a stricture) is of more frequent occurrence. 

Warthen’^ and Bacon® cautioned against even digital exploration in 
such cases. Warthen combined eolostomj^ with obliteration of the “cul- 
de-sac” to avoid the danger of dilatation. 

Lichtenstein® published 5 eases of rectal stricture observed at autopsy. 
The cause of death in Case 3 was peritonitis, probably due to spontaneous 
perforation of the sigmoid with ileosigmoidal fistula (Pig. 4); in Case 4 
a chronic ulcerated granulomatous proctitis with marked stenosis, de- 
cubital ulcers of the sigmoid with perforation and diffuse fecal peri- 
tonitis. 

The case of Dorsett^® and the ease of Kassebohm and Schreiber’® 
are the only two cases in the literature of rupture of a stricture of the 
rectum occurring at deliver}’’. These strictures were probably due to 
syphilis. The case of Kassebohm and SchreibeP® was complicated by 
a rectovaginal fistula. Our case is the first proved case of spontaneous 
rupture of lymphogranulomatous stricture of tlie rectum at delivery. 
The diagnosis “lymphogranuloma venereum of the rectum” has been 
established during life by a positive Frei test four years ago, by an 
elevated blood globulin, by biopsy of the strictured rectal tissue taken 
one year ago, which showed a lesion compatible ivith lymphogranuloma 
venereum and by the autopsy findings. What are the causes of this 
rupture? It seems probable that the strictures of the rectum and the 
sigmoid raised the interior pressure of the bowel because the upper part 
of the sigmoid must strain to expel the contents of the bowel. The ex- 
traordinarj’’ dilatation and thinning of the wall of the upper sigmoid 
favor this interpretation. The raised interior pressure caused the 
rupture, because the wall of the bowel was abnormal. 

The contracting uterus may have tugged on the rectal wall. The ex- 
pelling pains may have pressed the breech presentation against the most 
•vulnerable portion of the wall of the rectum. This pressure may have 
been much raised because the room of the pelvis was already considerablj 
narrowed by the extensive development of mflammatory tissue m tlie 
wall of the rectum. 

Another question is, why is tlie impture transverse and not longi- 
tudinal ? 

The rectum is a cylinder and its normal wall may have a unifoini 
thielcness. The strains or tensions by the interior pressure are doub j 
as great in the longitudinal direction as in the trans-v’erse one. ' e 
should then have expected a longitudinal rupture. Tensions of the wa 
may be raised by holes, notches, and sudden change in the 
the wall. The ulcerated part of the waU could correspond to siieh iio 
and notches. Weakening of the wall and reduction of the elasticity con 
have furthered such a transverse rupture. 

There has been found a bacterial invasion of the wall of the mptuie 
rectum. Whether the infection preceded or followed the rupture eann 
be stated. _ . n f 

An interesting finding is rupture of a thrombosed vessel in the ® 
the rectum, far from the site of the rectal tear. We raise, 
answer, the question whether this liemorrliage had anything to ao 
the origin of the rupture of the rectum. 
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bj" bougies, enema tubes of tlie sigmoidoscope are such traumatic causes, 
as well as contusions by a kick or fall or other indirect violence. 

Spontaneous ruptures may also be caused by sudden increase of intra- 
abdominal pressure as froni violent vomiting, lifting heav}" weights or 
severe straining at stool. 



Fig. 3. — ^Kidney. rounded cell infiltration in cortex. 



4.— Shows a strikingly similar lymphogranulomatous stricture of the rpotum 
^ith an ileosigmoidal fistula. The cause of death was peritonitis probablv rhiP 
perforation of sigmoid. (Case reported by Dr. L. Lichtenstein.) aue to 


Cases of spontaneous rupture of the healthy rectum have been re- 
ported by Heineke,- Christian,® Delbet,^ Bunge,®' and Burkhardt.® -Burk- 
hardt’s patient was saved b.y an earls’^ laparotomy. ' ‘ 
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danger should indicate the advisability of early radical surgical treat- 
ment before pregnancy or in the earliest months of pregnancy. Further- 
moty, in the case of collapse or beginning peritonitis, during and after 
delivery of a patient with lymphogranulomatous rectal stricture, it is of 
greatest importance to suspect a rupture of the strictured rectum. Then 
surgical help would be immediate. 

We wish to acknowledge our indebtedness to Dxs. Kesten, Sproul and Horn for 
their friendly collaboration and to Dr. L. Lichtenstein for tlie permission to repro- 
duce the photograph of his case (Fig. 4). 
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ENDOMETRIAL CYST OP THE GROIN ASSOCIATED WITH A 
DECIDUAL REACTION IN THE APPENDIX 


G. C. Milnor, M.D., AND I. L. Tilden, M.D., Honolulu, T. H. 


T he occurrence of aberrant endometrial tissue in the groin was first 
described by Cullen' in 1896 and since that time a number of cases 
have appeared in the literature. The condition, however, is rare. In 
Counseller’s- large series of 884 patients with endometriosis, no case 
was observed with endometrial involvement of the inguinal region an 
Polster, as cited b.y Hosoi^ in a series of over 1,000 collected ease.s o 
endometriosis, discovered only 34 with involvement of the mpuna 
region. The total number imported at the present time is probabl.i c.ss 


than 50. 

Much of the discussion in the reported cases has been devoted ^ 
pathogenesis of tlie lesion. Five possibilities have been advanced 
explain the occurrence of ectopic endometrium in tlie groin : ( j ' 

plantation (applicable only to those cases associated with an mginmi 
hernia or a patent canal of Nuck) ; (2) direct extension along the 
ligament from a neighboring process witliin the pelvis; (3) ongm 
cell re.sts of Mullerian origin; (4) metaplasia of “miiltipotent ‘ 

epithelium; (5) metastasis by way of the blood 
jMany of the cases reported in the literature were associated witn 
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That pregnancies maj^ be sneeessfuUy completed even in the presence 
of a lymphogrannlomatons stricture of the reetnm is shown by the eases 
cited above from the Sloane Hospital and by the following eases : Hnet 
and Villai’s^^ have reported a ease in which proctitis developed after 
pregnancy, necessitating a colostomy; lesions persisted during two suc- 
ceeding pregnancies, terminating in complete stricture of the rectum. 
The Frei reaction was positive. The severe disease of the rectum did not 
cause any obstetric difficulty 'or hazard. Fagarasanu^^ has performed an 
intrasphinctereal and abdominoperineal resection of the rectum for 
stenosis in the second month of pregnane 3 ^ It was followed by the nor- 
mal development of pregnancy and satisfactory results one year later. 

Two particular features in the pathologj’' of this case remain to be 
discussed : 

1. The multiple type of the reetal stricture. 

2. The lymphogranulomatous focus in the kidney. 

1. Bacon is of the opinion that rectal strictures seldom extend above 
the level of the third sacral vertebra (posterior leaflet of peritoneum) 
and are usuallj’' single. ]\Iathewson‘® found three types of stricture: 
(A) An annular stricture 1 to 6 cm. above the anocutaneous margin. 
This type is usually single, may be multiple. (B) A barrel-shaped stric- 
ture from 2 to 6 cm. long with smallest aperture proximallj’-, distally 
ulcerated. (C) Diffuse involvement of the whole bowel distal to the 
pelvirectal junction. 

Taylor^^ described a high stricture in the descending colon and another 
lower stricture in the rectum, in a patient with a positive Frei test. 
In both, the lumen was narrowed and the mucosa showed generalized 
ulceration. The cul-de-sac was normal. Our case is quite similar to his. 

2. Interesting renal lesions in our case were interpreted as lympho- 

granulomatous. Reielde and Connor^® first described follicular granu- 
lomatous lesions in the kidneys. The infiltration was in part in the 
glomeruli, but chiefly in the interstitium, and in places led to the forma- 
tion of small abscesses. We have in our records another ease (Autopsy 
No. 11,631) in which renal lesions, interpreted as lymphogranulomatous, 
were present. There was a positive Frei test. ’ 

Pathology of FeUis . — No lymphogranulomatous lesions were found, 
but merely early maceration with congestion and hemorrhages into the 
viscera. 

SUMMARY 

1. This is the first proved case of spontaneous rupture of a lympho- 
granulomatous stricture of the rectum at delivery. 

2. It is possible, though it cannot be proved in our case, that the rup- 
ture was initiated by spontaneous hemorrhage in the wall of the rectum. 

3. ^ We believe that the pressure from within had much to do with the 
origin of the rupture. 

4. The case is exceptional in that there were two strictures in the 
bowel, one in the rectum, and the other in the sigmoid; the lympho- 
granulomatous changes were more severe in the rectrim than in the 
sigmoid. 

5. We come to the conclusion that pregnancy and delivery increase 
the danger of rupture of a lymphogranulomatous reetal stricture. This 
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pedicle Upon sectioning this presented the characteristic firm, ivhite, 
whorled appearance of fibromyoma. Two smaller snbserous myomas 
were present and the uterine wall contained many more. The appendix 
measured 6 cm. in length and no gross abnormality was noticed other 
than congestion of the serosal vessels. 

The inguinal tumor was oval in shape and measured 6 by 4 by 3 cm. 
The external surface was smooth and bluish white in color. Upon 
opening, a single thin-walled cyst was disclosed, filled vdth serosanguin- 
eous fluid and lined by a smooth, shining fibrous membrane. At one 
pole an irregular mass of fat was present which was partially in- 
corporated within the wall. 

Microscopic examination of the uterine curettings revealed masses of 
decidual cells and chorionic villi covered bj’- both syncytial and Lang- 
hans’ cells, the normal histologic appearance of placental tissue in the 



first trimester. Deep within the wall of the uterus were several islaii s 
of endometrium, consisting of glands surrounded by the usual stroma. 
Oddly enough, only a slight and certainly very patchy decidual reactio 
could be found in the stroma of the “adenomyomas” and several ot tnem 
presented no sign of this change. 

Two small cysts were present in the mesoappendix which were line 
b-S" flat epithelium and, just beneath the serosa, there were several sma 
groups of decidual cells (Fig. 1). There was no histologic evidence oi 
an inflammatory process. 

Sections taken through the wall of the inguinal tumor “ 

striking picture. An epithelial lining was present 
tuve from place to place. In some fields it was flattened, a ni , , 

existent, and in others it was taU columnar in type and ' 

forming eryptlike spaces. Endometrium-like stroma, considerainj 
torted bv hemorrhage, was present beneath the epithelium and 
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sacs, and in these the implantation theory of origin has been most 
forcibly championed. In others the process was thonght to have reached 
the groin by direct extension along the round ligament. 

The following case is of interest, especially from a standpoint of 
pathogenesis, since no hernial sac existed and no pelvic peritoneal 
endometriosis Avas found at operation : 

Mrs. H., Caucasian, Avas first seen in January, 1940, at AAdiich time the' 
folloAving notation Avas made upon her Clinic record : 

“Aged 38. Hypertension for years. One sister has hypertension and 
nephritis. One child 17 years old. Menses regular. Tavo therapeutic 
abortions in 1936 and 1937. Noav AA'ants children. Has lump in the 
right groin the size of a hen’s egg, 17 years’ duration. This varies in .size 
and is painful at times. It is aboA'e Poupart’s ligament, not reducible, 
soft to palpation and there is no impulse on coughing. B.P. 160/90. 
PelAue examination negative. Heart normal. Diagnosis : Essential 
hypertension, and hydrocele of the canal of Nuck. Patient adAused 
against pregnancy and operation urged for removal of the inguinal 
tumor. ’ ’ 

The patient decided against operation and Avas not seen until eighteen 
months later, at Avhich time she returned after having missed one men- 
strual period. Pelvic examination rcA^ealed the uterus slightly enlarged, 
the cervix soft and a hard, freely movable mass the size of a handball 
in the right adnexal region. The breasts Avere slightly enlarged and the 
Friedman test Avas positive. The inguinal tumor Avas larger and Avas 
causing more discomfort. 

The past history of Mrs. H. Avas carefully investigated. She Avas noAV 
39 years old, had one child, aged 18 years, and tAvo tlierapeutic abortions 
had been performed Avhen she A\'as several Aveeks pregnant, one in 1936 
and the other in 1937, because of essential hypertension and chronic 
interstitial nephritis. For several years her blood pressure had been 
high, usually over 170 systolic and 120 diastolic, and the urine alAAmys 
contained albumin and easts. One sister has hypertension and nearly 
died in eclamptic convulsions during her only pregnancy six years 
before. 

A diagnosis of pregnancy complicated l)y essential hypertension and 
fibroids of the uterus Avas made and therapeutic abortion, folloAved by 
pelvic laparotomy and removal of the inguinal mass, Avas advised and 
consented to. These procedures Avere carried out under cyclopropane 
anesthesia, on July 8, 1941, at her seventh Aveek of pregnancy. 

The diagnosis of pregnancy Avas substantiated by the uterine scrap- 
ings. At laparotomy, multiple fibroids Avere found, one pedunculated, 
the size of a baseball, in the right adnexal region. Both tubes and 
ovaries Avere normal in appearance. A subtotal hysterectomy aa^s per- 
formed and the appendix removed. After closing tlie abdomen the 
cystic tumor in the right inguinal region Avas dissected out and removed 
intact. It Avas not associated AAuth a hernial sac. The patient’s post- 
operative course Avas uneventful and she left the hospital in good con- 
dition. FolloAV-up examination six AA'eeks after the operation shoAA'ed 
her to be symptom free and in good health aside from the pre-existin" 
hypertension. “ 

Pathologic Examination . — The uterus revealed a large tumor mass 
5 cm. in diameter, arising from the right side of the fundus by a narroAV 
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invaginations are quite typical, and there are areas of stromal tissue 
including scattered patchy nodules of .definite decidual cells. . . 

“The appendix likewise shows a number of small areas of decidual 
reaction, although there are no endometrial glands to be found. The 
two^ cystic spaces lined by veiy. .flat epithelium impress me as being 
peritoneal invaginations such as, 6ne not infrequently finds on man}’’ of 
the pelvic organs. It would hardly seem justifiable, on the basis of the 
section sent, to designate the appendiceal involvement as an endometri- 
osis, especially in view of the fact that perfectly normal appendices are 
encountered which show a typical decidual reaction. Such eases are 
instances of the ectopic decidua which may be found, not only on the 
appendix, but on the back of the uterus, in the ovaries and eisewhere. 
They appear to indicate that vestigial patches persist in various parts 
of the pelvis which retain a sensitivity to the pregnancy hormone, hut 
in view of the complete absence of epithelium and glands they can 
hardly be spoken of as areas of endometrium.” 

Pathologic Diagnosis . — (1) Pregnancy, first trimester; (2) multiple 
myomas of the uterus; (3) adenomyosis, uterus; (4) endometrial cyst 
of the groin; (5) ectopic decidual reaction, appendix; and (6) serosal 
inclusion cysts, appendix. 


COMMENT 

In considering the pathogenesis of the aberrant endometrium in this 
case, it is obvious that the lesion could not have resulted from direct 
implantation, since no communication existed between the peritoneal 
cavity and the groin ; it is equally obvious that direct extension can be 
discarded as a source of origin since no sign of pelvic endometriosis was 
observed at operation. The endometrium, then, either must have reached 
the inguinal region through the blood or lymph channels or must have 
developed in situ by metaplasia of embryologically “multipotent 
serosal epithelium. 

There is considerable evidence at hand indicating that bits of 
metrium may at times, although surely very rarely, gain access to blood 
or ly^mph vessels and produce distant lesions. Viable endometrium has 
been found in the pelvic tymph nodes on numerous occasions and cases 
of endometrium in the brachioradialis muscle and thigh Jiaye recently 
been reported (Navratil and Mankin). Hobbs and Bortniclu have suc- 
ceeded in producing viable endometrial growths in the lungs of rabbits 
by injection of homologous endometrium, emulsified with normal saline, 
into the venous system. However, tlie generally sharp limitation o 
aberrant endometrial growths to the lower abdomen and contiguous 
structures indicates that the metastatic method of origin must app 
only to exceptional eases. 

In the present ease it is suggested that the ectopic decidual reaction 
in the appendix, indicating an abnormal response to the i 

pregnancy, is presumptive evidence that the full-fledged endome in 
cyst of tlie inguinal region arose by metaplasia of bits of embryologica 
predisposed serosal epithelium, perhaps due to a different }pc 
hormonal stimulation. 

Normally, the endometrial stroma in the uterus 
terone by a decidual reaction which becomes most marked .last ^ 
menstruation. During pregnancy this change is tremendously acc 
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tered here and there were sharply outlined nodules of unmistakable 
decidual cells (Figs. 2 and 3). The presence of large pigment-filled 
macrophages completed the picture, and there was no hesitation in 
classifying the tumor as an aberrant endometrial cyst. 

The ectopic decidual reaction in the appendix and the presence of 
epithelial-lined cysts seemed to indicate that the latter, also, might be of 
endometrial origin, although the epithelium was not typical and no 



Fig. 2. — ^Wall of the inguinal cyst showing a flat epithelial lining and nodules of 
sharply circumscribed decidual cells bulging into the lumen of a crypt. X260. 



Pig. 3. — A mass of decidual cells in the wall of the inguinal tumor. X580 

Stroma, other than the decidual cells themselves, could be found. 
Novak^ said, after reviewing a section of the appendix and the ino-uinal 
tumor: "‘The tumor of the inguinal canal shows what I think is un- 
doubted endometrium in its wall. Such aberrant endometrium does not 
always show a typical stromal mantle, but the epithelium and the gland 
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literature. One of the fe^v cases reported is that of Eeis and Sinjkin® 
who ascribed the oceurrenee of ectopic decidua in an appendix re- 
movea from a woman four months pregnant. 

In view of the fact that bits of tissue remote from the endometriiun 
have tlie ability to react in this manner to the hormonal stimulation of 
pregnancy, an intrinsic propertj'- of endometrial stroma itself, it is cer- 
tainly reasonable to assume that such bits of tissue may, under a dif- 
ferent type of hormonal stimulation, produce full-fledged endometri- 
omas. The simultaneous occurrence of an ectopic decidual reaction in 
the appendix and an endometrial cyst of the groin in the present ease 
lends support to this suggestion. 

Witherspoon' has pointed out the frequent association of hyperplasia 
of the endometrium, myomas of the uterus and endometriosis and has 
advanced the hypothesis that all of these states are ultimately due to the 
same factor, the estrogenic principle from the ovary. This hypotliesis 
is supported liy a large amount of clinical and pathologic data,, explains 
the frequent simultaneous development of the three conditions, and does 
not necessarily invalidate the implantation theor.y since some factor must 
determine and regulate the successful implantation and subsequent de- 
velopment of these honnone-labile bits of tissue. 

SUMMARY 

A case of endometrial cyst of the groin associated with a decidual re- 
action in the appendix is presented. The pathogenesis of the lesion is 
considered, and it is suggested that the aberrant endometrium in the 
groin arose by metaplasia of “multipotent” serosal epithelium. The 
absence of a hernial sac and associated pelvic peritoneal endometriosis, 
and the simultaneous occurrence of ectopic decidua in the appendix 
lend support to this suggestion. 
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The author defines efficient reproduction as making each pregnancy count vifh 
resulting normal infants with the potentialities of normal adult life, at the 
with least maternal morbidity or mortality. The grande multipara does no o 
very efficient job according to recent studies (Eastman, ycrushabny and 
National Iiealth demands .spacing of pregnancies and forbearance on the par 
ill, dysgenic, and grande multipara. A woman should have her first a 
twenty and before twenty-five, and should end Iier childbearing career at 3o, 

R. J. WEI.s.s.^rA.^•. 
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ated and the endometrium, at least the outer two-thirds, becomes con- 
verted into a mass of decidual cells. This hormonal “responsiveness,” 
however, varies in dilferent portions of the endometrium and generally 
decreases as the basal layer is approached. This feature is well illus- 
trated in sections taken through the walls of pregnant uteri; the ex- 
treme basal portion of the endometrium takes little part in the formation 
of decidua. 

A decidual reaction also occurs, under the influence of pregnancy, in 
the stroma of endometrial growths remote from the uterus, and it is 
likewise often “patchy” in nature. One of us (I. L. T.) has recently 
observed a case of widespread pelvic endometriosis at cesarean section 
in which the redundant hemorrhagic growths on the uterus, tubes, and 
ovaries clinically simulated an infiltrating malignant neoplasm; the 
question was settled by microscopic examination which revealed an ex- 
treme decidual reaction, masses of sharply outlined decidual cells com- 
pressing and surrounding relatively few dilated endometrial glands. 



Pig. 4. — A group of decidual cells in the tip of a mucosal fold of a tube removed at 
a post-partum sterilization. X260. 

In this particular case the stroma cells of the ectopic endometrial growths 
were unusuallj^ sensitive to the pregnancy hormones. In other cases 
of endometriosis, this sensitivity, as evidenced by the formation of a 
decidual reaction, varies greatly from place to place, or may be missino' 
entirely. In the case reported here, only a slight decidual reaction could 
be found in the stroma of the aberrant endometrium within the ivall of 
the uterus, while a marked, although “patchy,” reaction was present 
in the wall of the inguinal tumor. 

Ectopic decidual reactions may occur alone in the complete absence 
of endometrial glands ; we have seen a number in the walls and mucosal 
folds of tubes removed at post-partum sterilizations. One ease presented 
a mass of sharply outlined decidual cells in the tip of a mucosal fold 
(Pig. 4) and careful microscopic search of the entire segment of tube 
removed at the operation failed to disclose endometrial glands. That 
such ectopic decidual reactions are not uncommon is conceded bv mar 
pathologists ; yet there has been little mention of the condition in the 
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the perineal nerves of Ijoth legs. There was no edema. The patient 
complained of exquisite tenderness in both lower extremities. 

The tendon reflexes of both upper extremities were hypoactive, hut 
equal. In the lower extremities all reflexes were absent. There was no 
muscular wasting and no fibrillary twitching. 

Red blood cell count was 3,000,000, and hemoglobin 50 per cent. 
The patient wms given a transfusion of 450 c.e. of wdiole blood. She 
was given one ampoule of ergometrine and 6 tablets of ergotrate 
%20 in a period of twenty-four hours. On admission she was given 
2 Gm. of sulfathiazole and 1 Gm. every four hours; also 50 mg. of 
thiamine chloride and 50 mg. of nicotinic acid daily. 

On the following day, January 13, temperature was 100.6° F.; pulse, 
106; and she was iri’ational. The red cell count was 3,350,000; white cell 
count, 7,800 ; and hemoglobin, 56 per cent. An additional transfusion of 



Fig'. 1. — Lower extremities of the patient on the fifth hospital daj. 

400 e.c. was given, which tvas followed by a chill and elevation of tern 
perature to 106.6° F., wdiich dropped to 100° twelve hours Jatei. ' 
discoloration of the lower extremities was increased in intensity an ^ 
patient complained of inability to move her legs. Dorealis pedis ‘ 
tions could be felt. Sedimentation I'ate was 125 mm. in one hour; 
ing time, eight minutes ; and platelet count, 205,000. 

On January 14, temperature was 100° P., and pulse, 110. The 
w'as not quite as irrational and her genexml condition seemed rnipio - 
Thei'e seemed to he a coalescing of the discolored areas wdiich ex 
to the middle of both legs. The feet felt cold and dorsalis pedis pu s. - 
tions "were not felt, while those of the posterior tibials were ques loiic 
The legs were elevated and hot water bottles applied. 

On January 15, temperature wms 100.6° F., and 
patient seemed rational and responded to questions intelligently. 



BILATERAL DRY GANGRENE OP BOTH LOWER 
EXTREMITIES DUE TO ERGOT 

Abraham S. Velkoff, M.D., and A. Drew Ferguson, M.D., 

Atlanta, Ga. 

(From the Departvients of Gynecology and Surgery, Emory University School of 

Medicine) 

I T HAS been found from a review of the literature that peripheral 
gangrene is a rare complication of ergot administration. The follow- 
ing case is presented to emphasize the faet that serious eomplieations 
from ergot do occur. Patients receiving the drug should he observed 
carefully for toxic manifestations and should not be given the drug in- 
discriminately. 

CASE REPORT 

Mrs. H. G., white female, aged 42 years, gravida viii, para v, was ad- 
mitted to Grady Hospital on Jan. 12, 1942. Her chief complaint was 
pain in the lower abdomen, passage of large clots of blood from uterus, 
and pain in both legs. 

The patient stated that her last normal menstrual period was on July 
20, 1941. She was apparently having a normal gestation until Jan. 7, 
1942. At this time without apparent reason she began to have cramplike 
pains in her lower abdomen, which were associated with uterine hemor- 
rhage. A private physician was called and later the same night she 
passed a four and one-half months’ fetus. The doctor administered fluid 
extract of ergot and told her to take one-half teaspoonful every four 
hours. On the following morning she began to complain of some tingling 
sensation throughout both lower extremities. She continued to bleed and 
have cramplilm pains throughout that day and again called her physi- 
cian. He applied hot packs to the extremities and advised her to con- 
tinue taldng one-half teaspoonful of fluid extract of ergot every four 
hours. She continued to bleed for two days and was seen again by her 
physician and told to continue the treatment. She bled for two more 
days and the eramplike pains throughout her abdomen were still present. 
On the fourth night she became irrational after having two chills fol- 
lowed by high fever. She was brought to the emergency clinic on Jan. 
12, 1942. The total intake of ergot at home was two fluid ounces. 

The patient had had 7 confinements and was always attended by a mid- 
wife, never receiving medication for post-partum bleeding. 

On the day of admission, Jan. 12, 1942, the patient was apparently in 
shock, having lost a considerable amount of blood; pulse was 128, blood 
pressure, 70/?; and temperature, 101° P. The abdomen was essentially 
negative and was not tender. Examination revealed the cervix to be 
soft and about 3 cm. dilated. A piece of placental tissue about 5 cm. 
long was in the external os and was removed with a sponge forceps! 
Adnexa were essentially negative. 

The anterior aspects of both lower extremities were extremely purple 
vdth discoloration which resembled erythema ab igne. Both dorsalis 
pedis and posterior tibial pulsations were present and the legs and feet 
were warm. There was marked muscle tenderness along the course of 
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PATHOLOGIC FINDINGS 

The Upper half of the leg was normal in appearance. At the mid- 
portion of the leg there was an irregular line of transition from a normal 
appearance to a bluish gray discoloration. This discoloration continued 
down over the dorsum and sides and posterior portion of the foot, until 
it reached about 1 cm. proximal to the roots of the toes, and 1 cm. 
superior to the sole of the foot. Another line of demarcation which was 
fairly sharp was at a point ivhere the skin and underlying soft tissues 
had been much shrunken, and had the appearance of mummification. As 
the foot was held up to the light these mummified parts were translucent. 
The sldn and subcutaneous tissues underl.ying the gi’ayish blue discolora- 
tion were very edematous and had a slightly hemorrhagic appearance. 



Fig. S. — Section through a vessel and nerve showing premortem clot, intimal changes 
and toxic changes in the nerve bundles (X30). 

As the gastrocnemius muscle ivas dissected, scattered ai’eas of ex 
travasated blood w'ere noted. As the vessels and nerves of the leg v e 
dissected thei’e were .noted in the arteries fairly firm thrombi wine i n 
the appearance of being premortem. Otherwise there was no recogn 
able gross pathologj'- of the vessels and neiwes. 

A section through the skin and subcutaneous tissue taken from t le 
lower third of the right leg revealed hyperkeratoses of the epidemis a 
necroses of the epithelial cells. The corium ivas markedly edema 
and fragmented. In the subcutaneous tissue there was a vesse , ‘ I 
parentl 3 ^ a vein, whose wall was markedly edematous and 
and whose lumen contained a post-mortem clot. A section t 
the muscle tissues of the leg revealed the sareolemma to have 
disappeai’cd in some areas. In others it was present biit was u 
ividelj- separated from the muscle fibers. The muscle fibers lia 
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was slight, and there was no tenderness in the course of the femoral 
veins. The legs now presented a typical picture of dry gangrene. Pos- 
terior tihials and dorsalis pedis pulsations were absent, and there was 
beginning demarcation in the middle third of the leg. Kahn report at 
this time was negative. A light tent was ordered and surgical consulta- 
tion requested. That night a bilateral sympathetic bloc using 1 per cent 
novocain was done. No improvement was noted. 

On January 16, the temperature was 99.8° F. and pulse 90. The pa- 
tient seemed generally better. The toes at this time were mummified and 
the feet were plantar flexed. The femoral pulsations as well as the 
popliteals were good. Sulfathiazole was reduced to 1 Gm. every six 
hours. Blood cultures during all this time were negative. 

On January 17, the patient was given 500 c.c. of blood and transferred 
to the surgical service. 



Fig. 2. — Section through a blood vessel showing premortem clot and chantres in thn 

intima (X30). 

Temperature and pulse remained normal, and on January 21 the line 
of demarcation had become well established at the, middle of the upper 
third of the leg. The left leg was amputated under sodium pentothal 
anesthesia. The patient stood the operation well and was given 250 c e 
of plasma postoperatively and 250 c.c. of whole blood the following day! 
Postoperative course was uneventful. ” 

Four days later, January 25, the right leg was amputated, the patient 
having received several preoperative transfusions of whole blood and 
plasma. 

Remainder of the postoperative cour.se was uneventful and the patient 
was dismissed from the hospital on February 5, her twenty-fifth hospital 
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From the history of this ease and the pathologic findings which were 
presented it is assumed that this is one of ergot gangrene. 
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BILATERAL OVARIAN CARCINOMA ASSOCIATED WITH 
INTRAUTERINE PRECINANCY 

Lester J. Bossert, M.D., Cincinnati, Ohio 

(From the Department of Surgery, Gynecological Division, of the College of Medicine 
of the University of Cincinnati and the Cincinnati General Hospital) 

O VARIAN neoplasms associated witli pregnancy occur infrequently. 

The incidence usually quoted is 0.1 per cent or less. There are 
only a few reports of malignant new growths combined with pregnancy. 
In those which have been review^ed, malignant disease was found m 
from 5 to 7 per cent of the pregnancies complicated by ovarian tumors. 

We were able to collect a total of 14 cases, including the present le- 
port, of malignant ovarian disease with pregnancjL Szathmaiy, in 193 , 
reported 3 cases of his own which are included in our group. Uus 
author, also, brought out the fact that he had found 39 additional cases 
in the literature. Of the 39, 7 had sarcomas and the rest carcinomas. 
These cases were not described in any^ detail. In our group, 5 had sai- 
eomas and the remainder carcinomas. The case of Hempel which va 
reviewed could well have been a Krukenberg type of new growth beea^ 
there were bilateral ovarian tumors ivliieh were secondaiy to a caicmo < 
of the stomach. There may well be some question as to the 
sarcoma which was made in certain of the cases, if one eonsideie i 
present-day concept of the pathology of the ovarian neoplasms. a 
I briefly outlines the cases which we found in the literature. 

The eases of Kosmak and Traut and Kuder are the only ones that veie 
found in the American literature. Therefore, we regard it to le 
sufficient rarity and interest to report ours. 

T. B., a 42-year-oId, white married Avoman, was admitted qVi' 

einnati General Hospital, No. 165203, for the first time, O^t. 2b 
Six months prior to her admission, the patient had been avi , ,, 
gradual increase in the size of the lower abdomen along ‘ ’ 

aching pain in the right Imver portion most of the time. Upon ‘ 

Oct. 26, 1941, the pain suddenly became severe and cranip-HKe 
tinned so until the moniing of the date of hospitalization, at v 
it became most intense. There Avas neither nausea nor 
appetite had been poor since the onset of the acute pain, iue la 
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their nuclei, but the striations •were quite definite. Between the muscle 
fibers, there was a sparse infiltration of polymorphonuclear neutrophiles. 
Another section was through nerves, arteries, and veins. The arteries 
showed what was apparently some medial thickening and slight re- 
duplication of the internal elastic lamina. Many of the veins contained 
premortem thrombi, some of which showed very early organization. The 
walls of the veins were infiltrated with small round cells and plasma 
cells, particularly the outer part of the media and adventitia. There 
was some fibroblastic activity in the media. Most of the nerve bundles 
showed marked degeneration. The connective tissue binding the arteries, 
nerves, and veins together showed a rather marked fibroblastic reaction, 
was very vascular, and was densely infiltrated with small round cells, 
plasma cells, and a few polymorphonuclear neutrophiles. A section 
taken at the junction of the mummified sldn of the foot and the adjacent 
slrin revealed both surfaces to be covered with hyperkeratotic degenerat- 
ing stratified squamous epithelium. In the iTiiderljdng eorium,* how- 
ever, there was a sharp line of demarcation between the two areas. The 
eorium of the mummified part was dense, acellular, and hyaline, while 
the adjacent tissue was edematous and fragmented. 

COMMENT 

The toxic manifestations of ergot may take two different forms : One 
affects the central nervous system and is characterized by headache, 
vertigo, nausea, and frequently convulsive seizures, thirst, and con- 
fusion. This may be followed by depression and syncope, which may 
cause death. The other form is characterized by lowering of blood pres- 
sure, parathesias, anesthesias, muscular pains, and cyanoses of the ex- 
tremities, particularly the digits. The latter may rapidly assume the 
dry form of gangrene. 

The pathogenesis of gangrene in ergot intoxication has been demon- 
strated to be a primary vascular spasm followed by thrombosis due to 
stasis and injuiy to the intima. The pathologic picture of ergot gan- 
grene is usually one that shows marked proliferation of the intima, 
thrombus formation in the vessels, thrombophleliitis and ischemic changes 
in the nerves. 

Toxic effects usually follow the administration of the drug over a long 
period of time. There is evidence that some patients may have an 
idiosyncrasy to the drug, as shown by a report where one drachm of 
the fluid extract caused symptoms. Gangrene and death have occurred 
after taking 12 gr. of the extract. 

While it is possible that this woman had an idiosyncrasj^ to the drug 
her condition was unquestionably due to overdosage. ’ 

It is to be remembered that the patient first complained of tingling 
in the lower extremities following the administration of the fourth dose 
of one-half- drachm of the fluid extract. However, it must also be re- 
membered that over a relatively short period of time she received two 
ounces of the fluid extract equivalent to 960 gr. plus six 1/320 gr. tablets 
of ergotrate plus 1 ampoule of ergometrine. This is well over the toxic 
dose. Therefore it is gathered from the above facts that a large dose 
of the drug with the possibility of a slight sensitivity resulted in marked 
vascular disturbance of the lower extremities. Tliis in time caused a 
complete bilateral sjunmetrical dry gangrene. 
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movement oeeiirred following an enema two days before admission. 
There were no urinary tract symptoms. 

Menstruation began at the age of 13 years, recurring regularly every 
twenty-eight to thirty days. The periods were usually of three daj^s’ 
duration, but in recent years nine days. The flow ivas never heavy. 
A slight vaginal discharge was present for several months. The last 
period occurred Aug. 29, 1941, and the previous menstrual period was 
Aug. 1, 1941. 

The patient had been married twenty-three years. There had been 
6 full-term uncomplicated deliveries and 2 miscarriages. The last term 
pregnancy occurred twelve years ago. All of the children were well. 
Her past health had been good until two years ago. During this time 
there were intermittent aching pain in the right lower abdomen and 
throbbing headaches in the right frontal and occasionally, in the right 
temporal areas, dizziness and some blurring of vision. 

On physical examination, the temperature was 97° F., the pulse rate 
92 per minute, the respiratory rate 20 per minute, and the blood pres- 
sure 175 systolic over 110 diastolic. She appeared moderately acutely 
ill. There was slight dehydration. The color was good. The head and 
neck were normal except that the upper teeth were absent, the lower ones 
were carious, and the thyroid contained a small nodule. The lungs and 
heart were normal. The breasts were negative and no enlarged lymph 
glands were palpable. 

The abdomen was rounded, extended slightly above the level of the 
costal margin, and moved with respirations. The right lower quadrant 
was more prominent than the remainder of the abdomen.^ The liver and 
spleen were not felt. A definite cystic, tender mass which extended to 
the umbilicus was lying in the right Imver quadrant. A questionable 
smaller mass was found in the left lower quadrant. There was no costo- 
vertebral angle tenderness. Peristalsis was good. 

Vaginal examination revealed normal external genitals. The urethra 
Avas healthy. There was no infection of Skene’s or Bartholin’s glands. 
The perineum was lacerated and a moderate sized rectocele was present. 
The anterior vaginal wall was slightly relaxed. Although the vaginal 
mucosa appeared healthy, a moderate amount of greenish yellow, some- 
what foamy discharge existed in the vagina. The cervix wms soft and its 
surface was rough as a result of several small lacerations. The ^d«’us 
Avas difficult to outline, but it was felt to be anterior and to the left. Die 
size Avas normal. A large, cystic tender mass arose from the right ap- 
pendages and extended into the abdomen as described. _ A smaller cysuc 
nontender mass involved the left ovary. Eectal examination was nega- 
tive. The remainder of the examination was not unusual.^ 

Our impression A\ms that the patient had bilateral ovarian cysts vi i 
probable torsion of the pedicle or intracapsular hemorrhage of the iigi 

tumor. , .. 

The laboratory findings A\mre as folloAvs: The urine Avas negati , 
hemoglobin, 14 Gm. ; white blood cell count, 9,050 ; and ‘Wasserman 

reaction, negative. -r, t. + of ihn 

The folloAving notation was made by Dr. V. Bradley Eoberts a 
time of the pelvic examination under ether anesthesia, ' 

“An intrauterine pregnancy is very liliely. The larger of tiie 
tumors is on the left side and the smaller one on the right. ” ^ 

The operathm note as of the same date reads as 
mediately upon opening the abdomen a large amount of blood- 1 c 
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ovary was involved in a soft semisolid tnnior which measured 12 by 6 bv 
4 cm. The surface was smooth except for one smaU, slightly elevated, 
hrm, yellow area. The content was brainlike in character and had the 
same dark color as the surface. 



Fig. 2. — Microphotograph of the left ovarian tumor. 



Fig. 3. — ^Microphotograph of the right ovarian tumor. 


Microscopic . — The left tumor (Fig. 2) was predominantly paP’ ‘ • ’ 
The capsule was composed of dense fibrous tissue. Its thiekne^ v neiit-s 
creased in some places due to the encroachment of the epithelial e ei • 
of the tumor. The connective tissue stroma was scant 
papillas were lined by 2 to 3 layers of epithelial cells. The la 
both polj^gonal and columnar in form. The taller cells wci-C e ‘ 
in number. The nuclei were large and almost filled the entire ce . 
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fluid without odor escaped. On the right side was a dark, semi-solid 
tumor about the size of an adult fist, one surface of which was adherent 
in the pelvis. The tumor had a strangulated appearance. On the left 
side was a ruptured large cyst approximately the size of an adult head. 
The uterus was soft and enlarged to about the size of a ten weeks preg- 
nancy. Metastatic implants were present on the left broad ligament as 
well as on the bladder peritoneum. There were no mesenteric nodes, no 
nodules in the peritoneum, and no metastatic involvement of the liver.” 

Supravaginal hysterectomy and bilateral salpingo-oophorocysteetomj^ 
were done. The small implants were removed with the specimen. 

The patient withstood the operation well. Her course Avas afebrile 
and the wound healed by primary union. The patient complained that 
the throbbing headache noted in the past history was more intense. A 
thorough neurologic investigation revealed no definite cause for this 
complaint. Roentgenograms of the skull, chest, and pelvis showed no 
metastatic involvement. Deep x-ray therapy was started on the seven- 
teenth postoperative day and the patient Avas discharged on the tAventy- 
first day. 



Fig. 1. Sa.gitta.1 section of the uterus and the tumors. 


After three months, the patient has remained aa'cII. During this period 
of time 13,000 r. units of deep x-ray therapj'’ through 6 portals have been 


The pathologic description of the specimen is as folloAA^s : 

Gross.— The specimen consisted of the uterus, tubes and ovarian 
tumors (Fig .1). The dark red and softened ute Am was\ 5 “meSically 
enhyged to tniee its normal size. Anterior median section revealed a 
pre^nancA . The placenta ivas implanted on the posterior AAmll. Upon 
opening the amniotic sac, a 2.5 cm. fetus aa’OS recovered. The tubes Avere 
normal in all respects The left ovary Avas replaced by a imptured cyS 

fn The outer surface Avas glistening and graAish aS 

in coloi. It A\ as smooth except for one discrete -fiTm >.,0 'ii 

projoclion. The m surf/ee ™ eoStelv ,3eS US?”?”'! 
pep.lkry cxccsecnccs which were deep red, rowgh, a„d firm Bie right 



'-^"ijNILATERAL TWIN ECTOPIC PREGNANCY 


A. P. Lash, M.D., Ph.D., and J. D. Kaufman, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, University of Illinois, 
College of Medicine and the Coolc County Hospital) 


U NILATERAL tubal twin pregnancy is of sufficiently rare occur- 
rence to justify' this report. 

In 1923 Arey, reviewing all reported eases of twin unilateral ectopic 
pregnancy, found 38 authentic or positive cases and added _2 of his own. 
He also found and classified 8 as probable or presumptive and 4 as 
possible but doubtful eases. Falk and Bliniek in 1938 found 23 addi- 
tional positive cases published since the work ^of Arey and added 2 cases 
of their own to make a total of 65 authentic reported cases. _ Christitcli 
added another ease. Pislibaek in 1939 reported a case of simultaneous 
twin pregnancy in one tube and a single pregnancy in the other tube. 
Also in 1939 Kaiilan reported 2 cases of tivin ectopic pregnancy; Recei, 
of Czechoslovakia, reported a case and recently Eisehmann repoite 
a case of interstitial twin pregnancy. To the accepted list of 71 
cases, we are reporting an additional one. It might be added, that o 
our Icnowledge, this is the first case of its kind at the Cook J 
Hospital, there having been a total of 903 ectopic pregnancies m 
last sixteen jmars, as far back as Ave Avere able to investigate. 


M. D., a 30-year-old, colored female, grav. i, para o v j 

spontaneous abortion in 1940), Aidio Avas separated from -.g 

eight years previously, entered on the senior author's gynecologic _ 
of the Cook County Hospital, May 20, 1941, with the comp am . 
abdominal cramps and nausea and vomiting for ' i-p,, 

patient stated that she Avas perfectly Avell until three Aveeks 
after eating breakfast, she became nauseated, vomited, an 
perienced “cramps” in the loAA^er abdomen, Aidiich Avere 
application of a hot Avater bag. This syndrome of eating o 
nausea and vomiting Avith subsequent abdominal cramps a , 
had continued almost daily for three AA’^eeks. Her last +iirpp days, 

period occurred March 19, 1941, at AAdiieli time she floAved loi 
moderate in amount, passed no clots, and had her usiial mi 
cramps on the first dajL The past 2 menstrual periods, av i 

April 19 and May 18, 1941, Avere characterized by cramping pan^^ ^^^_ 

loAver abdomen after spotting for one day on both . ^ypo. 

April her menstrual periods had been of the tAA^enty-eio ‘ 

Three daj-s ago AAdiile Avorking she experienced severe 
pubic area. These lasted about two hours and then „ ^gi-ienced 

doAvii. The folloAviiig day on arising from bed she - 1 

abdominal pains, this time lasting approximately tAVO ana ijgracter. 
The abdominal pains Avere described as dull, lying 

only at times being sharp and Imifelike Avliich ® / a j-adi'afed 

doAvn. The pains usually Avere in the right loAver P^^adia fgjnting. 
at times to the left loAver quadrant. _ There Avas no hist 5 ^ ^ female, 
Physical examination revealed a fairly Avell-developed, ^ 
aaIio appeared to be acutelj’- ill. Temperature Aims 9J.4 i l 


342 



bossert: bilateral ovarian carcinoma 


341 


were hyperchromatic and showed numerous mitotic figures. NucleoU 
were occasionally seen. The solid tumor (Fig. 3) was adenomatous and 
papillary in character. Gland formation ^Yas not very distinct. The 
fibrous tissue capsule was less than 0.5 mm. in thickness. Again, the 
stroma was scant and delicate. The individual cells were similar to those 
of the other tumor. In both tumors proliferation and infiltration were 
evident and there were large areas of necrosis. The solid tumor ap- 
peared to have a greater degree of malignancy than the left. The corpus 
luteum of pregnancy was never satisfactorily demonstrated. 

The pathologic diagnosis Avas serous papillary and adenocarcinoma of 
the ovaries associated AAuth an early pregnancy in the uterus. 

DISCUSSION 

Laparotomy is indicated ndren a proliferating type of ovarian tumor 
8 cm. or more in diameter is found in the pregnant woman, because the 
question of malignancy can nermr he completely made without it in 
the majority of cases. If a definite diagnosis of ovarian malignancy 
is made prior to operation, the indication for the laparotomy should be 
based upon the extent of the lesion. In the inoperable case, the preg- 
nancy could probably be permitted to go to term. Contrarily, howcAmr, 
in the operable case immediate operation is strongly recommended with 
no regard to the period of gestation. 

Several factors determine the advisability of the removal of the preg- 
nant uterus. The findings at the time of the operation are most im- 
portant. A distinction should be made between young and old patients, 
primiparas and multiparas. For example, a complete operation would 
more likely be done in the woman approaching 40 years of age, ivho 
has one or more healthy children than in the younger Avomari, aa4io is 
pregnant for the first time. 


CONCLUSIONS 

There are tAAm points Avhich should be emphasized in conclusion: 

1. Careful prenatal examination is necessary for the early diagnosis 

of ovarian tumors in the pregnant Aimman. ' ^ 

2. Whore possible, the nature of the tumor should be Avell knoAvn at 
the time of laparotomy in order to carry out the proper procedure 
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peritoneum was congested and purplish, and AVhen the latter was incised, 
there was a slight amount of fresh and old-clotted blood in the peritoneal 
cavity. The uterus was enlarged to the size of approxiriiately a six to 
eight weeks’ gestation, Avas soft, lij’^peremic, and pushed to the left by 
the right tube Avhich Avas enlarged and deformed by a soft cystic mass 
about the size of an orange. The tube AA'as ruptured in tlie ampiillary 
portion, but the sac Avas intact. In attempting to deliver the sac, the 
latter ruptured and tAvo fetuses about tlie size of an eight AA^eeks’ preg- 
nancy Avere revealed. Since the right oAmry Avas not pathologic, a right 
salpingectomy Aims done. Exploration of the left tube and ovary re- 
vealed no pathologic findings, and the abdomen Avas closed. The patient 
made an uneventful recoA^ery, being discharged from the hospital on the 
tenth postoperative day. ' 

The folloAving is the pathologic report submitted by Dr. A. B. Eagins 
of the Department of Surgical Pathology: “Specimen (Fig. 1) consists 
of a Fallopian tube previously opened and measures 14 cm. in length 
and 6 cm. in greatest circumference. The external surface is light 
puriolish gray and covered liy clotted blood. In the lumen of the tube 
Avail, Avhich is thickened, is a soft papillary structure, resembling 
placental tissue and 2 fetuses measuring 5.5 cm. (ciwn-rump).' On 
tracing the umlnlieal cords to the placenta 2 amniotic cavities Avere 
demonstrated, separated by a thin membrane. Gross diagnosis: tAAon 
pregnancy of a Fallopian tube. Microscopic: Section of AA'all of 
Fallopian tube reAmals placental tissue.” 

SUJEUABY 

We are adding another case of unilateral tAAun ectopic pregnancy 
making a total of 72 reported eases. During the preparation ot ns 
report. Dr. F. H. Falls, of the Department of Obstetrics and Gynecology, 
University of Illinois, notified us by personal communication that he a so 
has a gross specimen of an ectopic tAvin pregnancy in the ampn aij 
portion of the tube, as yet unpublished. 
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resDii-ation 20 • blood pressure, 120/80. The head, neck, heart and lungs 
W3?e Sot pa«,oiogic. %l.e biasta were sHghtly enlarged the o.pple 
were tender, and a straw-colored secretion was expressed fiom both 
nipples. The abdomen was round, firm and elastic. There Avas definite 
tenderness in the loAver abdomen, more marked in the _ri^it Ioatc 
quadrant, rebound tenderness, and a Amluntary muscular ngidity. ^ N 
mass AA'as palpable nor AA^ere the kidneys, liA^er, or spleen. Pehac exam- 
ination roA'ealed a nulliparous introitus, a slight mucopurulent discharge 
was expressed from the urethra and Skene’s ducts, and there were 
bilateral shotty Bartholin glands. The introitus admitted 2 fingers 
and the pelA'ie floor Avas firm and elastic. The posterior vaginal Aval 



Fig. 1. 

appeared to be raised by a bulging, doughy, tender mass in the cul-de-sac 
of Douglas. The cervix Avas soft and smooth, and the os Avas patulous 
and pointed doAvn and backAvard. Attempt at movement of the cervix 
elicited pain in the louder abdomen, especiall}’- in the right loAver 
(liiadrant. The corpus Avas not definitely made out due to the extreme 
tenderness present; liOAveA^er, it Avas thought to be slightly enlarged, 
softened, smooth, and pushed toAvard the left by a tender cystic mass 
about tlie size of an orange in the right adnexal’area. The left adnexa 
Avcre tender, but no definite structures Avere made out. Rectovaginal- 
abdominal examination confirmed the above, and .speculum examination 
revealed a smooth cerA'ix Avhich took the Schiller stain Avell. The Falls- 
Frcda skin pregnancy test gave no reaction after thirtv and sixtv 
The hemoglobin Avas 75 per cent (Tallqinst) ; red ‘blood count, 
3,820,000; Avhite blood count, 9,200; Kahn test, positive; urine, essen- 
tially negative A diagnosis Avas made of an old-ruptured right ectopic 
pregnancy Avith hematocele. 

The follow ing^ daA , under nitrous oxide and ether anesthesia the 
patient was subjected to a laparotomy. On opening the abdomen, the 
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ing to Pfliieger’s glycogen estimation). From this standard solution 
various dilutions were prepared, and to 1 e.e. of each solution 3 drops 
of N/10 iodine solution in potassium iodide were added. The same 
quantity of iodine’ solution was added to 1 ml. of distilled water, and 
to this water-iodine solution drops of 20 per cent neutral iron chloride 
solution were added until the color became identical with that in tlie 
glycogen iodine solutions. The results shown in Table I were obtained. 


Table I 


Concentration of glycogen mg./ml. 
Drops of iron chloride necessary 

1.0 

0.5 

0.4 0.3 0.25 0.2 0.1 

to produce color equality 

>15 

>15 

>15 5 3 2 1 


From the above results it can be seen that in the narrow range from 
0.25 mg./c.e. to 0.40 mg./e.e., the number of drops 'of iron chloride re- 
quired to produce color equality rises from 3 to over 15. Advantage 
was taken of this fact in the following procedure for estimation of 
glycogen content in the uterine mucosa. 


METHOD FOR ESTIMATION OF GLYCOGEN CONTENT IN THE UTERINE MUCOSA 


One hundred and twenty-five milligrams of fresh uterine mucosa aiT 
digested in a centrifuge tube by adding 0.15 ml. 60 per cent KOH and 
heating for one hour in a boiling water bath. (If this cannot 
immediately, the mucosa must be kept on ice.) After boiling, 0.3 ml. 
water and 0.7 ml. 96 per cent alcohol are added and the tube dipped, loi 
a short time into the hot water bath. The tube is centrifuged and tJic 
supernatant discarded. The precipitate is washed, once with 70 per cent 
and once with 96 per cent alcohol. The washed precipitate is dissoiyea 
in 1 ml. water by warming in a water bath. With this solution the iodine 
color test was carried out. 


Solutions required: (1) N/10 Iodine solution: 25 Gni. of potassium foelide are 
dissolved in a small quantity of \Yater, 12.7 Gni, iodine are added and 
has dissolved water is added to 1 liter. (2) 20 per cent “neutral feriic cior 
solution: 20 Gm. ferric chloride are dissolved in 100 ml. water and 
2N NaOH are added until a permanent precipitate forms. After fdtration 
solution is ready for use and can be kept in a closed flask for one raont i. 


Iodine Color Test.— Add to 1 ml. of the sbycogen solution obtain^ 
by the above described procedure, 3 drops of the N/10 lo^ 
and to a second test tube of the same size 1 ml. water an ...Ael.. 
iodine. Now, add drops of the ferric chloride solution to % 
iodine test tube until color equal to the glycogen iodine is o 

Calcidation . — According to the results obtained with liyei gW n^.^' 
concentrations of less than 0.25 mg./ml. need less than ^ goju. 

chloride for color equality. In our procedure, 1 mb o* ^ means 0.25 
tion corresponds tP 125 mg. uterine mucosa, i-O-, 0.25 ^ 

mg./125 mg. uterine mucosa or 0.2 per cent. AVhen 0.3 ^ 

proximately 0.25 per cent of mucosa are present, 5 mucosa re- 

concentrations above 0.4 mg./ml. or 0.32 per cent of u Azures for 
quire more than 15 drops. Hence, in order to ^ , ^ent 

glycogen concentration from mg./ml. (Table I) into fi„u , .Pj; j 
ehmoien in the uterine mucosa (Table II), tliey must be miiltipHea . 

b.s. 



A SIMPLIFIED METHOD OP GLYCOGEN ESTIMATION IN 
UTERINE MUCOSA FOR CLINICAL PURPOSES 

Bernhard Zondek, M.D., and Benyamin Shapiro, M.D. 
Jerusalem, Palestine 

(From Ihe GynccologicahOlsietrical Department, FothschUcI-Hadassali University 
Hospital and- the Hormone Research Laboratory, Hebrew University ) 

I N THE cyclic development of the uterine mucosa, two phases are dis- 
tinguishable : (a) the proliferative phase, brought about by the ac- 

tivity of the follicular hormone and (b) the progestational phase, 
brought about by the aetivitj’’ of the corpus luteum hormone. In the 
second phase, anatomic as well as functional changes can be detected; 
The glands become dilated and coiled and produce mucus and glycogen. 
Glycogen determinations have been cai'ried out mainly by histocheinical 
methods using Best’s glycogen staining. Quantitative glycogen estima- 
tions in uterine mucosa have been carried out by van Djdce and^ Chen^ 
in monkej^s. Zondek and Steiii" published quantitative estimations of 
glycogen with Pflueger’s method in human curettage material. They 
obtained the following results : During the first generative phase (the 
proliferative phase) human uterine mucosa contained about 0.1 per cent 
of glycogen in fresh tissue. During the progestational phase the 
glycogen content rose, the minimum being 0.25 per cent, the maximum 
0.66 per cent. In 18.4 per cent of 49 cases of sterility examined, glycogen 
content in the second phase was much below this minimum of 0.25 per 
cent although all anatomic changes of the uterine mucosa were normal. 
This condition of glycogen deficienc}'' has been termed “glycopenia 
uteri.” It was assumed that insufficient glycogen quantities in the 
uterine mucosa interfere with the imbedding of the fertilized ovum. 

Estimation of glycogen in the uterine mucosa of the second generative 
phase may, thus, serve to determine the cause of sterility, especiallj' in 
patients with normal menstruation. The purpose of the present paper is 
to describe a simple mclliod for glycogen estimation suitable for routine 
tests and not requiring the collaboration of a chemical laboratory. The 
method elaborated does not yield exact values but is suffieient, from a 
clinical point of view, to determine whether glycogen is produced in 
sufficient amounts in the endometrium or not. 

Glycogen is generally estimated in laboratories by Pflueger’s method: 
Dige.stion of the tissue with concentrated potassium-hydroxide, precipita- 
tion of the glycogen with alcohol, hydrolysis of the washed glycogen pre- 
cipitate and sugar estimation in the hydrolyzate. In our 'meUiod we 
tried to avoid the last two manipulations, i.e., hvdrolv.sis and simar 
estimation. This was done by means of the color reaction of Mveo^en 
with iodine. ° 

experijiental 


As no sufficient quantities of uterine mucosa were available the 
glycogen-iodine reaction was standardized with crude liver "-Ivco^en 
(purified glycogen was found to be unsuitable). ° ‘ ° 

digestion of fre.sh liver in 60 per 
cent IvOII 5 blution with 2 volumes of water and precipitation of the 
g ycogen with 4 .d volumes of 96 per cent alcohol. Tlie precipitated 
glycogen was washed ^ylth 70 per cent and 96 per cent aleoliol. and a 
solution was prepared in water containing 1 mg./ml. glycogen (aeeord- 

•Ho 



A REVIEW OP THE CALDWELL-MOLOY METHOD OP 
ROENTGEN PELVIC MENSURATION WITH A 
CORRELATION OP NEW TECHNICAL 
PROCEDURES 


Robert Taylor, Hartford, Conn. 


R ecently some minor technical changes have been applied to 
Caldwell and Moloy’s method of depicting roentgenographically 
the ossens strnctnres of the maternal pelvis. 

The method described in the literature nnmerons times consists 
hasicallj’- of : 

(a) Stereoroentgenograpliic examination of the pelvic inlet 

(b) Eoentgenograpliic examination of the pelvic outlet 

(c) Lateral roentgenographic examination of the maternal pelvis with centimeter 
measurement of the true conjugate 


Roentgenographic examination of the maternal_ pelvis requires is 
of all accurate loosturing of the patient with elimination 
graphic distortion in order that interpretation and typing of the pe v 
may be made without undue difficulty. 

Some means of adjusting the normal plane of the pelvic inlet 
it coincide with the plane of the film is essential for accurate interp 
tion. Caldwell and Moloy advocated the use of a lumbosacral pa 
placed under the curve of the lumbar spine to adjust, or tilt, P , 
of the inlet so that it would be in the identical plane of the fi m, , , , 
eliminating distortion in the image. Recently I® described an 
to meet the same requirements as the pad and pointed out ® 
vantages in using the block. A description of this appaia us p 


in the reference. . . 

1"^ recently worked out something hitherto untried 
genography of the inferior pelvic aperture, or pplvic outlet. gjjt” 
on the theory that stereoroentgenogTaphy is superior to sing e 
genogi’aphy stereoscopic studies were carried out on the pelvic ■ • 

this connection it may be pointed out that in -Yx, .^l^iHit 

roentgenography of the inferior pelvic aperture rm^eals ^Yis 

remain undisclosed by single film examination. The f an 

projection to the pelvic outlet was thought of. In «ns connect 
oblique anteroposterior projection for s^ereoroentgeiiogiap 
inferior pelvic aperture was initiated as follows ; V ith P‘ • pordcr 
in a supine posture on the roentgenogi'aphic table, the ^^P , so 

of the symphysis pubis is oriented on the Y^Y^^’'?Y^nL^tte^tlie''short 
that it coincides with the caudal edge of a 10 by 1- 45 decrees 

axis of which is in the median plane. The tube is f?«yY'!„ii„^tion point 
cephalad and the central ray is projected tlirough the loY„,/,Vsis pubis, 

(a point 5 cm. caudad to the superior .f^.^^YfYlvselv for the 

Fig. 1) to the film. The roentgen tube is shifted tiansiei 

stereoroentgenograms. 
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This is summarized in Table II. 

Table II 


NUMBER OF DROPS OF FERRIC 
CHLORIDE REQUIRED 

GLYCOGEN CONTENT OF MUCOSA UTERI 

Less than 3 drops 

Less than 0.20 per cent 

3-5 drops 

0.20-0.24 per cent 

5-15 drops 

0.24-0.32 per cent 

More than 15 drops 

More than 0.32 per cent 


This technique of assay was now compared with the results obtained 
with Pflueger’s method for glycogen estimation. The results shown in 
Table III were obtained. 

Table III. Glycogen Content of Samples of Mucosa Taicen Froji 

Sterile Women 


UTERINE 

MUCOSA 

NO. 

DAY OF 

CYCLE 

DROPS OP 
Feel, 
REQUIRED 

GLYCOGEN CONTENT ACCORDING 
TO OUR METHOD 

PER CENT 

GLYCOGEN 

ACCORDING 

TO 

PFLUEGER’S 

METHOD 

1 

11 

15 

0.24-0.32% 

0.20 

2 

11 

15 

0.24-0.32% 

0.26 

3 

12 

1 

less than 0.2% 

0.03 

4 

12 

1 

less than 0.2% 

0.05 

5 

17 

15 

0.24-0.32% 

0.3 

6 

18 

1 

less than 0.2% 

0.08 

7 

20 

15 

0.24-0.32% 

0.27 

8 

23 

>15 

more than 0.32% 

0.64 

9 

23 

0 

no glj'cogen detectable 

0.03 

10 

25 

15 

0.24-0.32% 

0.2S 

11 

25 

2 

less than 0.2% 

0.08 

12 

25 

>15 

more than 0.32% 

0.38 

13 

25 

4 

0.2-0.24% 

0.21 

14 

26 

8 

0.24-0.32% 

0.27 

15 

26 

< 3 

appr, 0.2% 

0.18 

16 

26 

>15 

more than 0.32% 

0.36 

17 

26 

>15 

more than 0.32% 

0.40 

IS 

27 

>15 

more than 0.32% 

0.60 

19 

28 

>15 

more than 0.32% 

0.37 

20 

28 

>15 

more than 0.32% 

0.37 


The table shows that information obtained by our simplified glyeoo-en 
test IS in good agreement with that obtained by Pflueger’s method *^In 
agreement with the results of Zondek and Stein, 3 cases (Cases 6 9’ and 
deficienc^^ (Cases 5-20) in the second phase showed giycogen 

SUMMARY 

ic! glycogen test for uterine mucosa is described. The test 

IS based on the iodine glycogen color reaction, but does not require the 
lyolorimeter It is sufficiently accurate for detection of sufficiencv 
or insufficiency of glycogen production in the uterine mucosa. 

REFERENCES 

9* Clien, G.; Am. J. Anat. 58: 473 1936 

Zondek, B., and Stem, L.: Endocrinology 27: 395 1940. 
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It is not believed that this technique has been described in the litera- 
ture except in dealing with fractures of the inferior pelvic aperture by 
the author, and hence has not been universally adopted for roentgeno- 
graphie examination of the pelvic outlet. No doubt added research will 
be required prior to evaluating its connection with the pelvic outlet and 
prior to its adoption by the obstetric and roentgenologic professions. 
There is the possibilit 5 ^, however, that it may enhance the evaluation of 
the Caldwell-Moloy method. 

So far as concerns the initial description of lateral roentgenography 
of the maternal pelvis one change w'as recently made at the Margaret 
Hague Maternity HospitaP by adopting a thin rule of light weight for 
measurement of the true conjugate, on the roentgenogram. This has 
recently been described in the literature and attention is again drawn to 
the reference. 

In explanation, the rule consists of a hollow bakelite stem with alter- 
nate strips of lead and bakelite, each measuring 1 cm. in length, inserted 
within the hollow stem. Its extremely light weight prevents its slipping 
awmy from its strapping and the centimeter margins are more readily 
seen on the roentgenogram than w^as the ease with the older brass or 
steel rules. 

It may be seen that minor changes in technique have been made in 
each of the three types of studies required to complete the Caldwell-Moloy 
method of pelvioroentgenography and no doubt has enhanced the value 
thereby. 

Concerning stereoroentgenogi’aphy of the plevic outlet it may be 
found out later on after more study that this too has added something 
to the most excellent method first described by Caldwell and Moloy. 

REFERENCES 

1. Caldwell, W. E., Moloy, H. C., and Swenson, P. C.; Am. J. Roentgenol. 41: 

305, 1939. 

2. Perlberg, H. J.: Am. J, Roentgenol. 45: 935, 1941. 

3. Taylor, Robert: Am. J. Obst. & Gynec. 43: 140, 1942. 

4. Taylor, Robert: Radiol. & Clin. Photog. 17: 67, 1941. 


Bunster, E.: Uterine Intubation, Bol. Soc. chilena de obst. y ginec. 6. 14 o 194/. 

The author discusses the uses and results with various rubber and metal int^^ 
cervical tubes applied for stimulation of hypoplastic uteri, or in eases of ma post 
d 5 ’smenorrhea, and sterility. Bunster feels that the mechanical stimulation o 
cervix affects pituitary anterior lobe functions. He describes his modification o 
Iribarne and Segond tubes, essentially involving a funneled lower end, 
rim is spout-lipped to lie in close apposition to the seminal pool. A slit in <e _ 
at 6 o 'clock accommodates tliis portion of the funnel, which is held in p ace^^ 
sutures. The author cites 12 cases in which the tube was used. gf 

relieved in most instances. Enlargement of the uterus and gain in bo ^ 
about 2 kilos was common. Pregnancy occurred in some cases of stcri i } 
series is too small to evaluate in this respect. 


R. J. Weissm.\n'- 
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Fig. 2. Radiograph of pelvic outlet. 
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mouth-to-moutli inflation and to eliminate as far as possible the limita- 
tions and disadvantages of that method. It was originally intended for 
resuscitation of the newborn infant, but by the substitution of masks of 
larger sizes for the infant mask it has been found valuable in resuscita- 
tion of eliildren and adults as well. It consists essentially of a- hollow 
brass tube about seven inches in length and about 1 % inches in diameter 
which has at one end a mouthpiece and at the other a slip joint of such 



Fig. 1. — Apparatus a.ssembled as used for full-term infants. 



Fig. 2. — Cross section of construction. A, Mouthpiece. solid 

loosely filled with cotton g-auze for filtration of exhalations. Sides , screws 

but opens through gauze mesh C. D, Tension spring. E, Split block ®„_ntrollcd 

for securing fl.xecl end of tension spring D. F, Tapered seated blow-off of 

by tension spring D. G, Brass tube lAe inch stock. H, Nipple _ r Rub- 

oxygen or for calibration of instrument using a mercury or water manonn. • ’r foj- 
ber cover for nipple H when it is not in use. K, Sliding ring earning -ijgr in 

varying tension on spring D. il. Thumbscrew for fixing sliding nnfe a of 

position on barrel G according to calibration scale AL Slip _:oint for „j,„,cut of 
infant’s face mask or adult’s face mask (not shown). T, ,I’'‘PPle tor ‘ ijofracheal 
soft rubber airway R when its use is indicated or for attachment oi a 
catheter (not shown). 

size as to fit anesthetic masits. Distal to the slip joint is a 
to which maj^ be attached a rubber airway or a small en ° ‘ . 
catheter when desirable. In the mouthpiece end of the ^ 

■ndth a wire gauze screen is inserted to provide a 
insufflated air. Cotton is better than gauze because ot us s i 
moisture absorbing qualities. Near the mask end of the |),e 

nipple to admit oxygen or carbon dioxide-oxygen or to cm 
instrument. This is stoppered -when not in use for these pu p 
the outside of the tube is a tension spring firmly attaciied at 



A SIMPLE APPARATUS FOR RESUSCITATION OP 
THE NEWBORN 


P. A. D. Alexander, M.D., and Charles E. Martin, M.D., 

Albany, N. Y. 

(From the Departments of Anesthesia and Gas Therapy and Administration, 
Albany Hospital and Albany Medical College) 


A sphyxia neonatorum has been the subject of innumerable pub- 
lished articles. While many of these lyere devoted primarily to the 
etioiogic and physiologic aspects of the subject, a great many more have 
been concerned with treatment, prophylactic and active. The large 
number and wide diversity of methods and procedures advocated indi- 
cate that no entirely satisfactory procedure has been reported. There 
is, however, agreement on some general principles underlying efforts at 
resuscitation of asphyxiated newborn infants. First, a patent airway 
must be established and maintained bj’’ aspiration, postural drainage, 
or some other means. Second, the body temperature must be preserved 
and trauma avoided, especially in premature infants. Finally, until 
respiratory efforts begin and pulmonary ventilation is adequate, the vital 
functions must be supported. It is in discussion of this last subject that 
most of the differences of opinion have arisen. 

Establishment of pulmonary ventilation by artificial respiration of 
some sort is the most widely practiced procedure for resuscitation of the 
newborn infant. It is attempted by manual methods such as squeezing 
the chest of the infant, by the Sylvester, Schaeffer or other maneuvers, 
or by smartly slapping the back. Complicated, expensive and intricate 
mechanical devices designed to insufflate oxygen or carbon dioxide- 
oxygen mixtures into the lungs or to blow the gases in and suck them 
out intermittently are purchasable. Mouth-to-mouth insufflation of the 
infant with the physician’s exhaled air is the oldest, most widely used 
and still most generally applicable and satisfactory method of artificial 
respiration for infants in the newborn period. 


Mouth-to-mouth inflation, -widely useful as it is, still has some limita- 
tions and shortcomings. It permits no accurate control of the pressure 
with which the lungs are inflated. Overdistention of the chest of new- 
born infants by too much pressure, whether from a mechanical apparatus 
or mouth-to-mouth inflation, may seriously damage the lungs. During 
the carrying out of insufflation by this method, the operator’s face is so 
close to the infant that it is impossible to actually observe whether the 
chest or stomach is being inflated and palpation may be deceiving in this 
respect. No provision is made for the use of oxygen-rich or variable 
oxygen-carbon dioxide mixtures where they may be indicated nr desir 
able. Some individuals find mouth-to-mo4h inflation eSietically S'- 
tasteful. The edentidousness of the newborn usually makes it necessary 
to insert the finger between the gums to improye the airway and this 

STwffh UmSce difficulty in establishing an airtight con- 


XiUiN 


X AAV.rt.Jk uo 

The apparatus here described (Figs. 1 and 2) is a simple and readib 
portable deyice designed to permit the application of the principled o 
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Its specific advantages are : 

1. It facilitates the establishment of a patent respiratory air^vaJ^ 

2. It permits the use of a face mask designed to afford an airtight 
fit on the face, so as to be efficient. 

3. Insufflation directlj’’ into the trachea can be provided by attaching 
the instrument to an endotracheal catheter at the small nipple in the 
mask end. 

4. It is long enough to permit the operator to observe directly the 
amount of chest expansion occurring with each insufflation. 

5. It contains a filter to afford some protection to the infant from 
infection through bacteria in the exhaled and insufflated air. 

6. It provides accurate control of the pressure under which the in- 
sufflated air is blown into the infant’s lungs. 

7. Provision is afforded to insufflate oxygen or carbon dioxide-oxygen 
when they are considered desirable. 

8. It is easily portable. 

9. It can be readily stei’ilized. 

10. It is simple to operate. 

11. The pressure control spring and blow-off valve are simple in con- 
struction and unlikely to become deranged, damaged, inaccurate, or to 
need frequent reealibration. 

12. This apparatus may be used for resuscitation of children or adults 
by substituting a proper size face mask for the infant’s mask on the 
universal slip joint at the mask end. 

Note. — Since this article was prepared the apparatus has been improved by 
the introduction of a guard bar over the top of the tension spring and by the sub- 
stitution of a lueite mouthpiece attached to the filter cartridge and a substantial 
decrease in the weight of the instrument. 

We are indebted to Mr. Gerard Busclienhenke who prepared the original model 
from submitted plans and to the Foregger Company of New York for material as- 
sistance in the calibration and testing of the instrument. 


Bum and Withell: A Principle in Easpberry Leaves Whicli Eelaxes Uterine 
Muscle, Lancet 2: 1, 1941. 

Easpberry leaf tea has been a herbalist ’s remedy for many years. Pharmacolog 

study of W'ater extracts of dried raspberry leaves demonstrates that thej con 

principle which relaxes the smooth muscle of the uterus and intestine uhen t tis is 

tone. The action is exerted in the body of the cat and also when the muse 

suspended in a bath. The relaxation produced in the body increases uitli 

doses. Apparentlj- the same principle causes contractions of the uterus^ o 

rabbit in situ and also of the isolated uterus of the cat, rabbit, and guinea pig u 

they are not in tone. TTt-nrr 

CARE P. Huber. 
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uiece end and ending in a tapered seat near the mask end, whicii covers 
an opening in the wall of the tube accurately and acts as a pressure 
exhaust control. The tension in the spring and therefore the pressure 
necessary to open the escape valve are controlled by a sliding ring carry- 
ing a rider over the spring. Along tiie side of the tube the pressuie posi- 
tions of the rider are calibrated. 


jmethods of use 


After each use the apparatus is sterilized by boiling in water. Be- 
tween uses it is kept in a clean tray. When it is about to be used, 
sterile cotton is inserted into the cartridge and it, in turn, into the tube. 
The rider is adjusted toward the proximal (low pressure) end of tlie 
bar and then, liolding the mask end, the nioutiipieee is blown into two or 
three times to open the escape valve widely. When it is assured that 
the airway of the infant is patent, the mask is attached to the slip joint 
and the apparatus aiiplied to the infant’s face, so that the rubber air- 
way intrudes into the infant’s moutli between tlie gums and on top of the 
tongue. The mask is then adapted accurately to the face and held in 
place in the same manner as an anesthetic gas mask. The operator’s 
small and fourth fingers, under the chin, tend to hold the infant’s 
mandible forward while the rest of the hand iiolds the mask securely in 
place. The operator then rhythmically blows into the mouthpiece using 
a moderate, steady exhalation, such as one might use to blow on food to 
cool it. Between each insufflation the mouthpiece is removed from the 
mouth to permit the insufflated air to return from the infant’s chest. 
Insufflation is at about the rate of 15 per minute. It should not be 
sharply expulsive exhalation or a cheek-puffing spurt of air which 
carries a wave of insufflation of high temporary pressure, but low volume. 
That the chest and not the stomach is being inflated may be determined 
by actual observation. When the child begins to make spontaneous 
respiratory efforts, it is usuallj’- unnecessary to continue the insufflation 
further, although if thought beneficial, oxygen maj' be added to the air 
being breathed by running it into the apparatus through the nipple 
near the mask end. In this case sutfieient volume of oxygen should be 
introduced to wash out the cai'bon dioxide which might accumulate. 

When it is thouglit advisable to use oxygen or carbon dioxide to in- 
sufflate before breathing has begun, it is carried out by admitting the 
gas through the side nipple and holding the palm of the hand over the 


mouthpiece end, placing it on and off rhythmically and intermittently 
in the same manner as the mouth-to-tube inflation 'described above. lir 
this manner, the infant’s lungs _ are intermittently inflated with' the 
gas chosen. If it is deemed advisable to use an endotracheal catheter 
and insufflate the air or gas directly into the trachea, the mask and 
rubber airway are removed and the apparatus attached directly to the 
catheter at the small nipple on the mask end. For resuscitation of 
senously asphyxiated infants, particularly of the pallid type, we prefer 
endotracheal insufflation. It must be remembered that if insufflation is 
made directly into the trachea less pressure will be needed to expand 
the lungs adequately tlian with tlie mask alone, or mask and airway. 






An apparatus is deserved to apply the principles of mouth-to-month 
insufflation for resuscitation of the newborn. 
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qiiently tlie effect of rupture of tlie membranes in early labor, or even at term after 
the physical conditions described above are attained, cannot be evaluated at present. 
To use it as an argument against a theory which has never been promulgated is, 
therefore, unjustifiable. 

Samuel E. M. Eeynolds, Ph.D. 

Department of Ejibeyology, . 

Carnegie Institution op Washington. 


Reply by Dr. Bickers 

To ihe Editor; 

I wish to take this opportunity to reply to Dr. S. E. M. Eeynolds. 

Dr. Eeynolds apparentlj' is concerned because he feels that I have attempted 
to disqualify certain statements which he has made regarding the cause of the 
onset of labor. It was not mj* intention to suggest that Dr. Eejuiolds believes 
that the distention factor is the only mechanism operating in the onset of labor 
contractions. Since mj’' study was confined purelj' to tlie mechanical factors and 
made no attempt to investigate tlie endocrine, humoral, and cjTologic changes, 
I was interested only in the plij’^siologic alterations due to change in the intra- 
uterine pressure. 

I have studied Dr. Eej'uolds’ letter with a great deal of care and frankly must 
admit that I cannot quite make him out. It will be noted from mj' paper that 
my language was very conservative. I said, "It has been suggested that the onset 
of labor may result from distention.” Later I said, "Artificial rupture of mem- 
branes at term will induce labor which tends to invalidate the distention theory. 

I think that no one will deny the accuracy of these statements. I did not mention 
all of the other factors related to the onset of labor because they were not in tlie 
scope of this study. 

Dr. Eeynolds’ more recent publication, which describes the increased uterine 
tension near term, is a real contribution to the subject and my investigations, not 
yet published, are thoroughly in accord with his. I cannot agree with Dr. Reynolds 
when he says that artificial rupture of membranes and its effects, which are so veil 
known, cannot be used as an argument against the distention theory. 

William Bickers, M.D. 

Richmond, Va. 


The sudden and untimely death of Dr. Hugo Ehreiifest oecniied on 
July 24. An obituary will appear in the next issue of the Journal. 



Correspondence 


Kymograph Records of Uterine Contractions 

To the Editor: 

In the May issue of this Journal (47: 815, 1942) appears an article by 
William Bickers, entitled “A Study of Contractions in Labor Based on Kymo- 
graphic Records Obtained From an Intranterine Balloon.” It is based on data from 
four patients. This article contains a statement of interest to me, since it mis- 
interprets and attempts to disqualify certain views and facts which I have ad- 
vanced. This would be of no significance were it not that several other investi- 
gators and clinicians have likewise misconstrued my views in this respect from 
time to time. 

The above article states: ‘‘It has been suggested that the onset of labor may 
result from distention, which puts the muscle fibers under tension; ischemia 
results and contractions follow.” This is represented as the view of the under- 
signed, as expressed in Chapter XII in my monograph, Physiology of the Uterus 
(Hoeber, 1939). It is dismissed by the following statement: ‘‘The well-known fact 
that artificial rupture of the membranes at term will induce labor tends to invalidate 
the distention theory as a cause of labor. ’ ’ 

The facts of the situation are as follows: In the above-mentioned chapter, an 
evaluation is made of the physiologic relationships in the uterus at term. In the 
initial sentence, the following statement appears: ‘‘There is no known single 
cause for the onset of labor as the numerous theories of the past and present 
imply. Rather, it now seems that parturition begins as a result of the gradual, 
accelerating convergence of a number of factors, structural, humoral, nervous, 
nutritional, and circulatory, which, at a time characteristic for each species and 
adapted to the morphologic conditions present in each, are so associated that they 
lead to evacuation by the uterus of its contents.” A clearly speculative, tenta- 
tive and hypothetical set of physiologic relationships is then given diagrammatically. 
The scheme refers to distention factors (which clearly exist), hormonal factors 
(which have never been denied), metabolic conditions in the mj-ometrium (that 
are seldom considered), the rudiments of simple muscle physiology (which are 
affected bj' either a balloon in the uterus at term, or by rapid loss of fluid from 
rupture of the membranes), and other factors. The following statement also ap- 
pears; ‘‘Physiological coordinating factors— unknown. ” In the face of these 
factual considerations, a ‘ ‘ distention theory ’ ’ for the onset of labor, based on these 
views written in 1938 and published early in 1939, is ascribed to me today. There 
is no “distention theory.’’ 

To quote my views more correctly. Dr. Bickers should have referred to a paper 
entitled: “Physical Conditions in the Uterus Governing the Duration of Preg- 
nancy,” published late in 1939 {Anatomical Eecord 75: 175-190). The essence 
of this work, established by measurements, is that until shortly before the onset of 
labor, the tensions on the uterine wall are different in diiferent parts; this is appar- 
ently provided for by several mechanisms, structural, physical, and hormonal As 
term approaches, the “slack” is progressively taken up, and the maximal uterine 
tension becomes about uniform over the surface of the whole organ. The significance 
of this condition is given in the following quotation: “This appears to be accord- 
ingly, the physical condition at the end of gestation which signals impending par- 
turition.” But what happens later, amid a coniple.xity of conditions, to effect co- 
ordination of uterine contractions in labor remains as unknown as ever. Conse- 
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80 per cent of infants are nursed may expect a first-year mortality of 4 per cent 
at least. Poor nursing has a greater infant mortality than poor delivery. The 
author emphasizes that pumping the breasts after nursing keeps up full production 
of milk. The milk intake of 1,720 spontaneous!}^ newborn infants was studied 
through their second to ninth daj’s, as well as the residual milk pumped from the 
breasts after nursing. Maternal production in general showed a much greater 
fluctuation than infant intake. More women had excess milk than deJicient pro- 
duction. Of primiparas, those under 20 had quantitatively the best production. 
In multiparas milk secretion increased with parity. The onset of lactation occurs 
sooner in younger 'women and in multiparas. After spontaneous delivery, 90 per 
cent of this series of women were capable of nursing their infants. 

E. J. Weisshan. 

Folley, S. J., and Young, F. G.: Prolactin as a Specific Lactogenic Hormone, 
Lancet 1: 380, 1941. 

The authors review the available information concerning the role of the ante- 
rior pituitar}’^ gland in tlie production of lactation and emphasize that there are 
differences between the pigeon crop gland-stimulating (prolactin) and galactopoietic 
activities of anterior pituitarj' extracts. These differences are important in con- 
sidering the clinical use of anterior pituitary preparations in women in whom lac- 
tation is deficient and perhaps explain differences in clinical results reported by 
various authors as the preparations used have been assayed for prolactin effect 
only. The authors suggest testing such materials for their galactopoietic effect on 
mammals. 

Care P. Huber. 


Fauvet, E.: Study of Lactation, Zentralbl. f. Gj'niik. 65: 580, 1941. 

The author feels that the goal of those attempting endocrine control of lacta 

tion is unattainable. Many workers lose sight of the stimulating effect of suckling. 

Fauvet covered half the teats of a group of nursing dogs with tape and compare 

the resulting typical microscopic picture of a regressive mammar}’^ gland with t la 

of the normally^ active glands thirteen and fourteen day’s after delivery. 'cn 

the pups were allowed to suckle the previously’ covered breasts, they' returne 

full functional activity. From this standpoint, say’s Fauvet, the problem is no 

dependent on the action of lactogenic hormone as endocrinologists would ha%e ^ 

believe. As with cows, full function of the glands depends on a nourishing 

and complete empty’ing of the breasts. 

^ E, J. WeissmaK. 


Lehmann, G.: A New Means of Increasing Lactation During the Puerperium, 

Zentralbl. f. Gy'niik. 64: 1480, 1940. 

Lehmann reviews briefly’ the endocrinology’ and physiology’ of 
lactation inhibiting effect of follicle hormone is well understood. ^ n 
which renal excretion of the hormone is delayed post partum, cent. 

inhibited. In 1,056 uncomplicated births, lactation was adequate in 8- P 
In 20 eclamptics, lactation was adequate in 25 per cent. These 
author the notion of administering a purine diuretic in 

lactation, in order to increase the rate of renal elimination of t e o ic jjjgtn- 
As an added proof of the author’s premise, it was found „,.o„p 

tion was in direct relation to the amount of blood lost at delivery, 
of mothers losing over 1,500 Gm. of blood all had abundant lactation. 



Department of Reviews and Abstracts 


Conducted by Hugo Eueenfest, M.D. 


Selected Abstracts 


Mammary Glands 

Engel, Stefan; Anatomy of the Lactating Breast, Brit. J. Cliild. Dis. 38: 14, 1941. 

Impossibilitj’’ or reduced ability of breast feeding is influenced by many factors. 
There are not onlj' the physical state of the mother, nutrition, occupation, fatigue, 
etc., but also hormonal and psychical conditions to be taken into consideration. 
Also the stimulus of suckling is an important factor. The basic condition, hoM"- 
ever, is the milk-producing gland itself, mhich, in view of obvious difficulties so 
far, has not been sufficient!}" studied from the anatomic viewpoint. 

In this paper the author reports careful investigations made on the breasts of 
26 women who had died during labor or within the next few days. These investi- 
gations showed considerable differences in the structure of lactating breasts 
varying from the normal breasts to those provided only wdth a small or even neg- 
ligible amount of glandular tissue. Functional inability therefore often is full}' 
explained morphologically, a point of great importance for therapeutic efforts to 
increase the milk output. 

Hugo Ehrenpest. 


Fredrikson, H.; Endocrine Factors Involved in the Development and Function of 
the Mammary Glands, Acta ohst. et gynec. Seandinav. 20; 2D3, 1940. 

From experimental studies on rabbits, Fredrikson concludes that in the absence 
of the pituitary gland, the development of the breasts is directly dependent on the 
action of the ovarian hormones. In addition, he has shown that the purified prep- 
aration of prolactin, which exhihits no gonadotropic, thyrotropic or adrenal activity 
can induce lactation in spite of the absence of the pituitary gland. Tlierefore 

this prolactin can be substituted for the anterior lobe of the pituitary with regard 
to the excitation of lactation. ^ egara 

J. P. Greenhill. 

Physiology Of Nursing, Zentralbh f. Gynak. 65: 
Feldweg believes that all newborn infants should receive mother’s milk and if 

receiving breast milk. According to the author’s figures 

, <ue o"’;:;:::.”!;" 
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examination revealed voluminous breasts. A fcvr red blood cells were present in 
the milk first obtained from the left breast. The uterus was slightly smaller than 
normal, firm, and in normal position. 

Chiari and Frommel ’s disease exhibits persistent lactation associated with utero- 
ovarian atrophy, the degree of atrophj’’ varying in different cases. Menstruation 
may not recur after weaning, depending on the degree of atrophy. 

The case presented is not regarded as true Chiari or Frommel ’s disease since the 
uteroovarian atrophj’’ was of minor nature. The daily manipulation of the breasts 
may have been quite influential in prolonging lactation. 

Fred L. Adair and William Rosenbaum. 

Anderson, A. B., and Brown, Alexander: Tetany Following Prolonged Lactation 

on a Deficient Diet, Lancet 2: 482, 1941. 

The authors report a patient, 42 years of age, para ii, who developed definite 
tetany during a lactation period of twenty-one months. Her diet had been inade- 
quate. Treatment with a high-calcium milk diet resulted in rapid recoverj' and 
was in striking contrast to the lack of response to therapy in those cases where 
tetany is due to failure of calcium absorption. The authors suggest that calcium 
deficiency is common in lactating women. 

Carl P. Huber. 


Spoor, Hartman, and Brownell: Cortilactin, the Lactation Factor of the Adrenal, 
Am. J. Physiol. 134: 12, 1941. 

A lactation factor was prepared from the adrenals bj' isoelectric precipitation. 
The pigeon crop gland response was used for its assay. The best cortilactin prep- 
aration possessed about one-tenth of the potency of purified prolactin when tested 
by the crop gland method. The daily injection of 1 mg. of the cortilactin prep- 
aration into an adrenalectomized female rat, maintained on cortin, enabled her to 
lactate normally. 

J. P. Greenhill. 

Preissecker, E.: Influence of Male Sex Hormone on the Female Breast, Zentralbl. 
f. Gynak. 64: 999, 1940. 

The author gave "physiologic” doses of testosterone to nursing mothers at 
periods varying from ten days to three months post partura. An increase in mi ' 
secretion was noted in all cases, in his opinion as a result of the antagonism o 
testosterone to the lactation inhibiting follicular hormone. 

E. J. Weissman. 

Nathanson, Meigs, and Parsons: The Treatment of Mammary Pain and Secretion 
With Testosterone Propionate, New England J. Med. 226: 323, 1942. 

Testosterone propionate was administered to 30 carefully selected patients 
severe mammary pain and secretion. It was found to be an effective agent 
relief of the syndromes in a high percentage of the cases. It appears to e 
efficient than the estrogenic hormone in the treatment of the same lesions. 
currence of symptoms is the rule, usually within six months after medica^m^ 
discontinued. Prolonged and continuous treatment especially with large o. 
to be discouraged. Periods of treatment should be followed by adequa e 
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Novoplij'llin was given to 64 mothers in 3 doses in the first twelve hours post 
partum. Each received 1,500 c.c. total fluids da%. There was a notable average 
increase in both amount and specific gravity of the urine. Then the drug was 
given to a group of 396 mothers; 93.2 per cent had abundant lactation and 6.8 per 
cent moderate lactation. An untreated group of 539 mothers had abundant lacta- 
tion in 72.0 per cent, moderate in 27.6 per cent, and no lactation in 0.2 per cent. 
Larger doses of the diuretic increased the percentage of those said to have abun- 
dant lactation. Comparison of the daily average milk secretion showed the diuretic 
treated mothers to be secreting 13 to 123 Gm. more milk per daj'. The effect of 
the medication was definitely evident up through the ninth post-partum day. The 
weight of children on the ninth day was 30 per cent in excess of birth weight as 
compared with an increase of 15 per cent for the children of untreated mothers. 
Lehmann felt that his results were good enough so that there was no need of risk- 
ing a trial with mercurial diuretics. If the medication works too well the secre- 
tion can be controlled bj^ small doses of follicle hormone. 

E. J. Weissman. 

Menju, K.: The Effect of Visible Light Upon the Secretion of Milk, Jap. J. Obst. 

& Gynec. 23; 130, 1940. 

In cases in which the breasts were irradiated with infrared rays, the secretion 
of milk was increased. On the other hand, irradiation of the breasts with blue 
rays retarded the fiow of milk. Irradiation with white light had no effect. When 
the heads of experimental animals were subjected to irradiation with infrared 
rays, the flow of milk was increased, but no effect was observed when the blue or 
white rays were used. The author concludes that the effect of light on the secre- 
tion of milk is produced by way of the vegetative nervous system and the endo- 
crine glands. 

J. P. Greenhill. 


Olsen, A.: Nursing Under Conditions of Thirst or Excessive Ingestion of Fluids, 
Acta obst. et gynec. Scandinav. 20: 313, 1940. 

Thirteen nursing mothers were given daily amounts of fluid varying from 600 
to 2,775 c.c. and daily determinations were made of the total amount of breast 
milk obtained. Onl^'” one of the 13 women showed a parallelism between the in- 
crease in the amount of fluid taken and the increased production of milk. In all 
the others there was no such relation between the fluid intake and the milk ont- 
put observed. Five women were very thirsty when their fluids were restricted 
but this had no effect on the amount of milk excreted. In fact, one of these 
women had a remarkable increase in milk. The infants showed no effect from 
restriction of fluids in the mother. The author concludes that the supply of breast 
milk cannot be increased by having a woman take more fluid nor can the amount 
of milk be cut down by curtailing the ingestion of fluids. 

J. P. Greenhill. 


Gilber, Barton: Persistent Lactation With a Note on Chiari and Frommel’s Dis 
ease, Brit. M. J. 2: 305, 1941. 

The history of a 3o-year-old married woman showing lactation continuing over 
fifteen years following childbirth is reported. She had persistently manipulated 
or expressed her l^reasts during this time believing it normal to lactate the entire 
reproductive period following childbirth. Her menses had recurred six months 
after childbirth at monthly intervals, lasting four days with each period. Physical 
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not the ovaries are present. At least one androgen, testosterone, also inhibits lac- 
tation and has the power of stimulating mammary growth. 

Estrogens are also capable, under suitable conditions, of enhancing milk secre- 
tion by increasing the concentration of both fatty and nonfatty solids. Tlie thresh- 
old for the enrichment effect is lower than for inhibition. These two effects are 
more readily separable with natural estrogens than with diethylstilbestrol. 

Carl P. Hueek. 

Noble, R. L., and Collip, J. B.: Regression of Oestrogen Induced Mammary Tum- 
ours in Female Eats Following Removal of the Stimulus, Canad. M. A. J, 44; 

1, 1941. 

Mammary tumors produced in rats by the subcutaneous implantation of estrone 
pellets showed marked cellular h 5 'perplasia but were all localized and showed little 
tendencj’’ to invade the stroma or adjacent tissue. Continuous growth occurs until 
the animal’s death, provided the pellets remain intact. Attempts to transplant the 
tumors into other rats have failed but in two cases homotransplants grew success- 
fully. Lung metastases were found in one rat with advanced tumor formation of 
nine months’ duration. Cellular infiltration of a typically malignant appearance 
was encountered in a few cases. Four rats treated with progesterone showed ces- 
sation of tumor growth. In 4 rats from whom the estrone pellets were removed, 
the tumors completely regressed. One of these animals had an ulcerated primary 
mammary tumor with a histologic picture of malignancy' and a successful homo- 
transplant. After long periods nearly all animals were found to have large pitui- 
tary adenomas, and in 2 rats large hemorrhagic adenomas developed during the 
first year of treatment. 

Carl P. Hdber. 


Wirth, Karl, and Feters, Max: Report on the Roentgen Bay Treatment of Early 

Puerperal Mastitis, Miinchen. med. Wchnschr. 86: 59, 1939. 

Wirth and Peters present their results and e.vperiences in treating patients with 
an early infiltrative mastitis by using soft roentgen ray's, giving 10 to 20 per cent 
skin erythema doses. Treatment, they believe, must begin within forty-eight hours 
of the onset of sy'mptoms. In patients in whom infiltrations have occurred an 
nodules have formed, and in cases of interstitial mastitis the roentgen ray treat 
ment promises but little success; in fact, it may' even lead to more necrosis of the 
tissues thus causing retardation of recovery because of the chronic, inflammatory 
edema resulting. 

The value of using roentgen therapy in the early' cases must not he oieresti^ 
mated, however, since these inflammations also recede quickly' under ordinary 
treatment. The advantages of the roentgen therapy' lie in the fact that pain is 
appears quickly' and the patient is able to continue nursing her baby. 

C. E. Peoshek. 


Antoine, T.: Endocrine Influences on Lactation, Zentralbl. f. Gy'niik. 65: 465, 194h 

The author emphasizes that the problem of regulating lactation therapcuficah.^ 
is a complex one depending upon the multiple influences initiating 
flrst place. With some of the endoerines now available the problem is main 1 , 
of dosage, while with others the mechanism of inhibition or increase of 
is obscure. The vitamin status of the gravid and post-partum woman is o m 
than minor signiflcance. 
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periods. Many patients present a dominant psychogenic element, and others have 
spontaneous remissions, therefore, patients should be carefully selecte oi us 


treatment. 


Hugo Eheenpest. 


BufEy, Paul V., and Corsaro, Joseph; Suppression of Lactation by Testosterone, 
J. A.M. A. 116; 33, 1941. 

The authors report encouraging results b3'’ the use of testosterone in the sup- 
pression of lactation post partum. In 18 cases in which the breasts were defmitel,y 
engorged, tender, and painful, the administration of testosterone was begun on the 
third or fourth da}’' post partum. Dosage ranged from 15 to 75 mg,, the largest 
quantity given at anj’’ single injection being 25 mg. Tenderness "was relieved 
promptly, and lactation was suppressed in twenty-four to forty-eight hours. Sim- 
ilar quantities of testosterone were ineffective in suppressing lactation in 4 cases 
in which it had already been definitely established when treatment was begun. The 
treatment also failed in 3 cases in which 25 mg. were administered immediately 
after delivery. It has been found that methjd testosterone given oralty will pro- 
duce comparable results (25 mg. three times daity for 6 doses). 

It appears that the pituitary depression caused bj’ moderate doses of testosterone 
administered at the initiation of the secretory phase of the breasts is sufiScient to 
inhibit lactogenic function of the pituitarj’ gland and to suppress lactation. 

* William Berman. 


rieischer and Kushner; Inhibition of Lactation. Percutaneous Use of Testosterone, 
J. Clin. Endocrinol. 1; 407, 1941. 

Studies of the authors showed that male sex hormone administered bj' inunction 
was effective in 68 per cent of eases in whom for one reason or another inhibition 
of lactation was desirable. It was onty partial!}' effective in 29 per cent of the 
cases. It was entirely without effect in 3 per cent. In no case was lactation en- 
tirety arrested. The effect was rather a diminution in the degree of lactation with 
resulting diminution of secondary signs and symptoms, such as engorgement and 
pain. Testosterone, percutaneously, can successfully be used for the inhibition of 
lactation. 

J. P. Greenhill. 

Spence, A. W.; Local Inunction of Testosterone in Chronic Mastitis, Lancet 2: 

387, 1940. 

Testosterone or testosterone propionate administered by inunction in daily doses 
of 3 to 10 mg. gave relief of pain to 8 patients with chronic mastitis. In 2 pa- 
tients relief was obtained with inert ointment as well, but in the remaining 6 this 
was ineffective. The author points to the small dosages and absence of side-effects 
as advantages of this method in comparison with similar therapy by injection. 

Carl P. Huber. 

Folley, S. J.; Effects of Estrogens on Lactation, Lancet 1: 40 1941 

r ’ 

It is now an accepted fact that the administration of estrogen stimulates growth 
of the mammary ducts and in some species the lobule-alveolar svstem, though it is 
not clear whether the effect is direct or is mediated through the'anterior pituitary 
It IS further known that estrogens will inhibit lactation. This occurs whether or 
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The author gave stiWene (Cyren) to 80 post-partum women who did not wish to 
nurse their infants, beginning the first puerperal day. Of them 47 received the 
drug in ointment form percutaneously, while the remainder required either 30 mg. 
doses intramuscularly or 12 mg. by mouth, to inhibit lactation. In another group 
of women, breast fullness and pain was relieved by doses of 0.75 mg. intramuscu- 
larly. Percutaneous application of the ointment to only one breast was effective. 
The unmedicated breast gave no evidence of swelling or lactation. 

In the author’s clinic 207 women received progynon in doses from 50,000 to 
600,000 units, averaging 100,000 to 500,000, in the last weeks of pregnancy; 86 per 
cent were able to nurse their infants, the rest had their offspring on complementary 
feeding or on full formula. High doses are not to be feared. 

Conflicting reports of the effect of testosterone on lactation should not discour- 
age further work along this line, for the answer here lies in sufficient dosage. 
Antoine suggests an analogy of the inhibitory effect of pituitary irradiation on 
menorrhagia and the stimulating effect of light doses in amenorrhea. 

Diuretic therapy has been found effective in cases of insufficient lactation. 
Thyroid as well as purines have been given with excellent results. Prolactin has 
failed with many, principally because of low dosage. When prolactin fails in spite 
of high doses, one must look to estrone and progesterone deficiencies which have 
failed to develop a competent glandular structure. Prolactin, incidentally, has 
been found in most of the organs and tissues of man; in the placenta from the 
third to eighth months, in the decidua, in the fluid of h}ffiatid moles, also in new- 
born infants. 

R. J. Wetssman. 


Item 


American Board of Obstetrics and Gynecology 

The next written examination and review of case liistories (Part I) for all 
candidates will be held in various cities of the United States and Canada on Satur- 
day, February 13, 1943, at 2 p.M. Candidates who successfully complete the Part I 
examination proceed automatically to the Part II examination lield later in the 
year. All applications must be in the office of the Secretary by November 16, 1942. 

Effective this year there will be only one general classification of candidates, all 
now being required to have been out of medical school not less than eight years, 
having in that time completed an approved one year general rotating interneship 
and at least three years of approved special formal training, or its equivalent in 
the seven years following the interne year. This Board’s requirements for interne- 
ships and special training are similar to those of the American Medical Association 
since the Board and the A. M. A. are at present cooperating in a survey of ac- 
ceptable institutions. All candidates must be full citizens of the United States or 
Canada before being eligible for admission to examinations. 

All candidates will be required to take the Part I examination, which consists of 
a written examination and the submission of twenty-five (25) case history abstracts, 
and the Part II examination (oral-clinical and pathologj' examination) The Part I 
examination will be arranged so that the candidate may take it at or near his place 
of residence, while the Part II examination will be held late in May 1943 in that 

city nearest to the largest group of applicants. Time and place of this latter will 
be announced later. 

For further information and application blanks, address Dr. Paul Titus Secre- 
tary, lOlo Highland Building, Pittsburgh (G), Pennsylvania. ’ 
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Erratum 

In the review of the book on “Hernia” in the May, 1942, issue 
page 904, the author’s name should be “lason” instead of “Jason. 
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^'Begone Jinniyeh*" 


Gone are tlie days when it was thought necessary to consult a witch td 
cast out the female evil spirit. ..the jigjiiyeh... which possessed 
women during the menopause. Now di-ovocylin, “Ciba,” can cast out 
the “evil spirit” by a series of hypodermic injections. Tlie effect of 
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^ rom 1908 until he retired as consultant in 1936, he directed the or- 
ganization and policies of the division of obstetrics and gynecology at the 
Jewish Hospital and was largely instrumental in setting up the stand- 
ards at that institution. 

His contributions to the literature of our specialty were numerous. 
He wrote chapters in Peterson’s “Textbook of Obstetrics,” in Davis’ 
‘Obstetrics and Gynecology” in Nelson’s “Loose-Leaf Practice of 
Medicine,” and in Crossen’s “Diseases of Women,” besides writing 
many journal articles. In 1925 he translated and prepared an American 
edition of Koeliler’s “Therapy of Puerperal Fever.” 

As a scientist Ehrenfest concentrated liis interest in the field of ob- 
stetrics. He contributed much to the technique of pelvimetry and to the 
knowledge of the diseases complicating pregnancy, but his most out- 
standing work was his volume on “Birth Injuries of the Child,” con- 
tributed to the Appleton Monograph series (1922). He was literally 
an encyclopedia of knowledge on almost every subject in obstetrics. It 
was this painstaking and comjirehensive investigation combined with an 
ability to analyze and correlate his data that has made tlie monograph on 
birth injuries the outstanding work on this subject. 

Plis teaching experience dated back to 1904. During the 16 years he 
served as professor at St. Louis University and the 20 years he was teach- 
ing at Washington University, he instruct ed many students of medicine. 
His influence in the development of sane, conservative obstetrics in this 
large group was most beneficial. He scrupulously avoided fads and 
opposed the indiscriminate use of twilight sleep, cesarean section, 
Diihrssen incisions, etc. “Meddlesome midwifeiy” ivas in his opinion 
tlie cause of the persistently high maternal and infant mortality, and 
in the well-known Conference on Child Welfare held in President 


Hoover’s administration, he was chairman of the special committee deal- 
ing- vvith this subject. He ivas an unusualty effective teacher not merely 
because of tlie clear analjffical method of expressing his ideas but be- 
cause of the droll and amusing way in which he embellished them from 
the wealth of his personal experience. 

Even more important than his contributions as scientist and teacher 
was his work as editor. With amazing rapidity after coining to this 
country, he acquired a master}^ of the English language and correct 
diction. It was not long before he was correcting our use of English in- 
stead of our correcting his. As one of the editors of the Interstate Medi- 
cal Journal, and since 1920 as associate editor and later as co-editor of 
the American Journal op Obstetrics and Gynecology^, he spent a life- 
time in correcting and clarif 3 dng • innumerable scientific articles con- 


tributed to these journals. The number of grammatical errors m oiii 
papers that he has picked up and deleted are legion. We should all of 
ns be grateful to him for having helped us in this tliankless job of ma 
ing our contributions more intelligible and less wordy. 
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In Memoriam 


HUGO EHRENPEST 
1870-1942 

LJUGO EHRENPEST died July 24, 1942. Although he had in the 
* past few years had occasional symptoms of angina, this had not in- 
capacitated him from his duties as obstetrician and co-editor of the 
Journal. After the usual busy morning at the hospital and in the office 
he went home to take his afternoon siesta and without arousing passed 
peacefully from slumber to death. 


Born in Vienna 72 years ago, he took his doctor’s degree at the Uni- 
versity in that city in 1894. He served as assistant in Professor 
Schauta’s obstetrical clinic at the Allgemeine Krankenhaus from 1896 
to 1899. In 1900 he came to America and settled in St. Louis, where his 
fiiend, tlie late George Gellhorn, well-known gynecologist, had pre- 
ceded him by one year. He rapidly adapted himself to his new home, 
mid in 1904 married Sophie Schwab, a member of an old St, Louis fam- 
ily, who with two sons and a daughter survive him. He rapidly 
became a leader in his specialty. In 1904 he was appointed assistant 
professor of obstetrics and gynecology at St. Louis University and in 
190 ( was elected a Fellow of the American Gynecological Society, serving 
as vice-president of this Society in 1921. He was also a member of the 
Central Association of Obstetricians and Gynecologists and the St Louis 
Gynecological Society. From 1904 to 1920 lie taught at St Louis Uni- 
versity School of Medicine, being head of his department for a large part 
of that period In 1922 he became associate professor of obstetrics and 
gynecology at Washington Uiiivemity School of Jledieine, where he was 
cmgmged in teaching until the time of his death. Prom 1936 on lie 
del the title of Professor Emeritus. His hospital appointments were at 
the Jewish Hospital, bt. Louis ilatemity Hospital, and Barnes Hospital. 
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THE PULSE AND RESPIKATORY RATES DURINU LABOR AS 
A GUIDE TO THE ONSET OF CARDIAC FAILURE IN 
WOMEN WITH RHEUMATIC HEART DISEASE 


Curtis L, Mendelson, M.D., and Harold E. B. Pardee, M.D., 

New York, N. Y. 

(From, the Departments of Obstetrics and Gynecology and of Medicine of the New 
York Hospital and Cornell University Medical College) 


I N A previously reported study^ of the pulse and respiratory variations 
of 180 normal women during labor, it was observed that the pulse and 
respirations remained practically unchanged throughout the first stage 
of labor. With the advent of bearing do^vn efforts in the second stage 
of labor 4 per cent of patients showed a rise of the pulse rate to above 
no per minute with respirations of not over 24 per minute. Such eleva- 
tions were considered as established only when they persisted for at least 
forty-five minutes. Thirteen per cent showed a rise in the respirator} 
rate to above 24 per minute with the pulse rate not over 110, and 7 per 
cent showed a rise of both pulse and respiratory rates above these values. 
The levels of 110 and 24 were chosen arbitrarily since a large percentage 
of patients approached or reached these values but relatively few ex 
ceeded them. Prolonged labor and prolonged second stage were foun 
to predispose to such rises but no definite influence of analgesia or o t e 
particular analgesic used could be observed. ' 

We have extended these studies to women with rheumatic heait s 
ease to note if their pulse and respiratory variations during a^ or 
differed in any way from those of normal women so as to give a v arnino 
of the approach of serious cardiac insufficiency. The 200 
studied were first seen in the ante-partum clinic at various stages o 
pregnancy. The diagnosis of the particular form of heart 
made at this time and sometimes was amended as later ohsei'va lon^ 
seemed to indicate. The patients were classified as to their Amc ion 
capacity (Class 1, 2, 3, or 4) according to the criteria of the I'ew 
Heart Association, and as they were followed progressively m tlie 
partum clinic, this diagnosis was changed as indications seeme 


warrant. . o Emitted 

At the onset of labor or as soon thereafter as the patient was a 

to the hospital, the pulse and respirations %vere counted .every 
minutes between pains and charts made of this similar to those ap 


Note: The Editors accept no responsibility for the news 

authors as published in their ‘ ‘ Original Conamunications. ’ ’ 


and statements of 
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To those who knew Hugo Ehrenfest intiinatelj'^, he was a man of many 
accomplishments and a genial personality. The charm of Vienna, where 
so many of us spent happj' and profitable days in the past, was mirrored 
in his activities. Music was his diversion. He spent many liours at the 
piano and often had the leading members of the Sj^mphony Orchestra 
at his home. Simple and unassuming, he had a keen sense of humor and 
a spirit of kindliness toward all. We shall long miss his presence at 
our meetings. 

Fred. J. Tau.'isig, M.D. 


A TRIBUTE 

Hugo Ehrenfest was my valued friend and associate in the Editorship 
of the Journal since its founding in 1920. Among other tasks he de- 
veloped the important Department of Abstracts and Reviews, and con- 
ducted it with unfailing skill because of his wide reading and his knowl- 
edge of the world’s medical literature. 

The many trials and tribulations connected with the editorial conduct 
of a widely circulated journal with its host of contributors, afforded 
many occasions on which his advice and suggestions were of utmost 
value and assistance. 

j\loreover l)y his lovable personality, his modesty, his cheerfulness, his 
always ready spirit of cooperation and his kindly disposition. Dr. Ehren- 
fest endeared himself to all the members of the Editorial and Publica- 
tion Staffs of the Journal, who mourn deeply his sudden and untimely 
death. His many good deeds, his unselfish character, his sjunpathetic 
attitude, will all contribute to the happy memories and the esteem in 
which he was held by his many personal friends and associates. His loss 
is keenly felt. 


George IT. Kosmak, M.D. 
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Table II includes all patients Avhose pulse rate rose to above 110 and 
whose respiratory rate rose to above 24 during the first stage of labor, 
and remained so for at least forty-five minutes. This group consists of 
six Class 3 patients, three Class 2 and one Class 1. A careful review 
of the histories indicated that two of the Class 2 patients probably should 
have been diagnosed as Class 3. 

Three of the patients developed severe cardiac failure (Class 4) for 
the first time in their life during the first stage of labor. 


Table II. Patients With Pulse Bate Above 110 Per Minute and Eespikatofa 
Rate Above 24 Per Minute During First Stage op Labor 













MENDEL/SON AND PARDEE : PULSE AND RESPIRATION DURING LABOR 3 i 1 

ing ill Figs. 1 to 5. Tlio chart was continued up to tlie time of delivery 
or the onset of any operative procedure which involved the administra- 
tion of an anesthetic. Analgesia was used as indicated but the barbitu- 
rates and scopolamine were avoided because of their tendency to pro- 
duce restlessness and excitement. Open drop ether or local anesthesia 
was most commonly used for delivery. 

This group of 200 patients included praetieally all of those with 
rheumatic heart disease who were delivered during the period when this 
study was bemg undertaken. Only a few cases were omitted because 
of the short duration of the first stage of labor or of the short period 
of observation in the hospital during this stage, but none of these eases 
were severe cardiacs. No cesarean section was performed during this 
period for the primary indication of rheumatic heart disease. Except 
for one case of pyeloureteritis (Case 8) and one of upper respiratory 
infection (Case 5), none of the patients included in this study had medi- 
cal complications apart from the cardiac condition, that is, there was no 
unexplained fever, thyroid disease, true marked anemia, et cetera. 

The various anatomic lesions included in the diagnoses of this group 
and the ante-partum diagnosis of cardiac functional capacity appear in 
Table I which also indicates the occurrence of intra-partum and post- 
partum cardiac failure. As is usual in observing cardiac disease during 
pregnancy, mitral stenosis is by far the most frequent valvular lesion 


Table I. Ante-partum Anatomic and Functional Classification of Cases 


LESION 

CLASS 1 

CLASS 2 

1 CLASS 3 1 

CLASS 4 

TOTAL 

MS, MI 

62 

84 • 


2 

161 

MS, MI, AI 


17 

4 *0 


31 

MS, MI, AI, AS 


6 



6 

AI, AS 


2 

0 


2 

Total 

72 

109 

17 

2 

200 

Incidence of intra-partum 
and post-partum failure 

1.3% 

0.9% 

24% j 

1 

0 1 



Eacli case developing failure intra partum O; post partum* 


both among the group as a whole and among the more serious cases. The 
relatively large number of Class 2 patients may be accounted for by the 
fact that the diagnosis was in most instances made during the last 
trimester of pregnancy. Had the functional classification been made 
earlier in pregnancy, there might have been more in Class 1 and fewer 
in the Class 2 group. The incidence of severe failure in the Class 3 
group was 24 per cent, but in the other groups was small. This is in 
accordance with previous experiences^ which tend to show that patients 
with Class 1 and 2 functional capacity rarely develop severe failure dur 
mg pregnancy. The two cases who were Class 4 during pregnancy and 
yet after treatment improved and went through labor without severe 
failure, are truly remarkable examples of the possibilities under proper 
medical management. They are described later in detail 
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Two patients without iiistory of previous decompensation developed 
severe cardiac failure during the first twelve hours post partum. 

One of these, Case 7, had been diagnosed Class 3 ante partum as early 
as the third month of pregnancy. She was given digitalis, followed in 
the clinic, and admitted ten days prior to the expected date of confine- 
ment for rest and further digitalization. Her labor lasted fifteen hours. 
The pulse was 120 and. respirations 28 at the onset, and during the last 
six hours the pulse was above 120 and the respirations 30. The second 
stage was eliminated by forceps without excessive blood loss, and she 
left the operating room in good condition. She continued well until 
eight hours post partum when she wms noted to be pale with a pulse of 
140 and. respirations of 20. The fundus was still well contracted and 
there had been no hemorrhage. At that time there were no pulmonary 
rales, but two hours later she developed pulmonary edema. She re- 
sponded well to treatment and recovered. The other patient who de- 
veloped failure post partum. Case 10, had been diagnosed as Class 2 at 
the sixth month of pregnancy. Her labor lasted forty-four hours with- 
out digitalis therapy. ■ After nine hours (thirty-five hours before de- 
livery), the pulse -was 120 and respirations 22. After twelve hours the 
pulse was 100 and respirations 20, after twenty-four hours 110 and 24, 
after twenty-eight hours 108 and 26, after thirty -six hours llOand 26, 
and after thirty-nine hours 120 and 26, respectively. The patient was 
allowed to continue in the second stage and delivered spontaneously. The 
pulse finally had risen to 126 and respirations to 30. She had a minimal 
blood loss and left the delivery room without evidence of pulmonary 
congestion. Six hours thereafter pulmonary rales, cyanosis, 
engorgement and dyspnea were noted, at rvhich time the pulse ivas 104 
and respirations 28. She responded to treatment, however, and made a 
satisfactory recovery. 

All the remaining patients in Table II received digitalis before or dur- 
ing labor, all but one w^ere delivered by forceps (except one breech pres- 
entation) and all did satisfactorily. 


Table III. Patients With Pulse Bate Above 110 Per Minute and RESPiRiTor.T 
Bate Not Above 24 During First Stage of Labor 


1 

1 



DURA- 






1 

CASE 

FUNCTIONAL 

CAPACITY 

TION 

OF 

PULSE 

RESP. 

DIGI- 

TALIS 

delivery 

COJfilENT 





LABOR 






AP.* 

IP. ' 

PP. 

HOURS 





Persistent taclip 
cardia . 

11 1 

2 

2 

2 

10 

120 1 

22 

0 

Spont. 

12 

2 

2 

2 

27 

120 

20 

0 

Forceps 

Persistent taciij- 
cardia 

13 

3 

4 

3 

10 

120 

22 

+ 

Forceps 

Failure intia 
partnm 

Bearing doivn 

early 

14 

2 

2 

2 

9 

120 

24 

0 

'Spont. 

15 

1 

1 

1 

6 

120 

22 

0 

Spont. 

16 

3 

3 

3 

9 

120 

24 

+ 

Forceps 

Bearing doim 

early 

17 

2 

2 

1 

2 

10 

120 

24 

0 

Forceps 

Figures for pulse and respirations 
consecutive counts during the first 

are the maximum rate fouRQ ^ 

stage of labor. 


•AP., ante partum. IP., intra partum. PP.. post partum. 
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One of these patients, Case 1, had an attack of nocturnal dyspnea at 
the seventh month of her pregnancy and following this she showed more 
shortness of breatli on exertion than previously and was placed in iiuic- 
tional Class 3. She went into labor spontaneously at term. Alter two 
hours (nine hours before delivery), the pulse was 120 and respira- 
tions 24. Two hours prior to delivery the pulse was 112 and the respira- 
tions 26. One-half hour later pulmonary edema developed and was 
treated with morphine, atropine, digitalis, and oxygen. One hour later 
the patient was delivered by forceps at the end of the first stage, labor 
having lasted eleven hours. Slie made an uneventful recovery. The 
other patient. Case 9, a part of whose chart is shovni as Fig. 1, showed a 



Fig. 1. — Case 0, 3G-yeai-old primigravida. Class 3 ante-partum. Pulse (•) and 
respirations (O) every fifteen minutes during the last six and one-half hours of the 
first stage of labor at term. Total labor thirty-one hours. Pulse rate 110 and respira- 
tory rate above 24 for twenty-two hours before failure. Developed cardiac failure 
Given digitalis and delivered by forceps at fuil cervicai dilatation. Satisfactory re- 
coverj’. P, pulse ; R, respiration. 


pulse of 120 to 140 and respirations of 36 to 40 after four hours of 
labor (twenty-seven hours before delivery). Both rates continued high 
and after twenty-six hours of labor (five hours before delivery), the 
patient became restless and developed cjmnosis, pulmonary rales,* and 
more marked dyspnea. She was treated as was the previous patient and 
was delivered at the end of the first stage by midforceps after thirty-one 
hours of labor. The respiratory rate was increased for twenty-four hours 
post partum and the pulse for four days, but the patient made a satis- 
taetory recovery. 


Class 3 patient in this group. Case 6, continued in labor wel' 
Jgitalized for twenty-eight hours, during the last six hours of whicl 
both the pulse and respirations were above 110 and 24 resnectivelv 
A cesarean section was finally done because of ceph’alonelvic dis 
proportion. This patient made an uneventful recovery ^ ^ ^ 



376 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Table IV. Patients With Eespiratory Bate Above 24 Per Minute and Pulse 
Bate Not Above 110 During First Stage of Labor 






DURA- 






FUNCTIONAL 

TION 



DIGI- 

TALIS 


CASE 

CAPACITY 

OF 

PULSE 

RESP. 

DELIVERY 





LABOR 





AP.* 

IP. 

PP. 

HOURS 





18 

2 

2 

2 

22 

90 

32 

0 

Forceps 

19 

2 

2 

2 

8 

90 

30 

0 

Spout. 

20 

1 

1 

1 

12 

80 

30 

0 

Spout. 

21 

2 

2 

2 

15 

90 

30 

0 

Spout. 

22 

2 

2 

2 

14 

90 

28 

0 

Spout. 

23 

2 

2 

2 

5 

90 

36 

0 

Spout. 

24 

2 

2 

2 

12 

90 

26 

0 

Spout. 

25 

2 

2 

2 

6 

100 

30 

0 

Spout. 

26 

O 

o 

O 

O 

3 

20 

90 

40 

-t- 

Forceps 

27 

2 

2 

2 

11 

80 

40 

0 

Spout. 

28 

2 

2 

2 

13 

SO 

26 

0 

Forceps 

29 

2 

2 

2 

48 

106 

30 

0 

Forceps 


figures lor puise ana respirations are me iim-vuuum j 
consecutive counts during the fir st stage of labor. 

*AP., ante partum. IP., intra partum. PP.. post partuni 


found 


COMMENT 


Prolonged second 
stage 

Variable respira- 
tory rate 

Bearing down 
early 

Bearing down 
early 


Prolonged second 
stage 

three'oTm^ 


first stage of labor. There was no instance of failure in this gxoup of 
12 patients. 

There was one Class 3 patient. Case 26, whose 
showed a maximum pulse of 90 and respiration ^ nt full 

prior to delivery. She received digitalis, was delivered by • igy^e 

cervical dilatation after twenty hours of labor, and showed no 
of severe failure. The remaining patients Avere either Class 
did not receive digitalis. Three were delivered by forceps e 
prolonged second stage; the remainder delivered the 

of these patients Avere bearing doAvn early, Avhich may 11^®® „ ^ygg 

rapid respirations. One, Case 21, AA'hose chart is shoAAm m o- > 
definitely hysterical Avith panting tjiie of respirations. 

Of the remaining 171 patients of the series none had 
tory rates above the critical levels during the first stage of la oi 
instance of intra-partum or post-partum cardiac failure Avas 
Tavo of these patients Avere diagnosed as Class 4 ante partum. 
were diagnosed Class 3, 92 Avere Class 2, and 69 were Class 1. 

Tables V, VI, and VII pertain to elevation of the pulse and 
rates during the second stage of labor. It is evident from e.\a 
of these tables that most patients included in the previous ® 
ing pulse or respiratory elevation during the first stage o 
tinned to shoAv this during the second stage. All tlie new ®‘'‘®®® 

V, VI, and VII were Class 1 or 2 and no serious cardiac ta 
countered in any of these. ScA’cn and one-half per cen o 
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Table III includes all patients whose pulse rose to over 110 but whose 
respirations did not exceed 24 during the first stage of labor. 

One Class 3 patient, Case 13, who had never previously decompensated, 
failed intra partum. Her chart is shown as Fig. 2. The pulse was found 
to be 120 and the respirations 22 after six hours of labor. Two hours 
later, without change in pulse or respiration, she developed basal 
rales', venous engorgement, and cyanosis. She improved after 
receiving morphine, oxygen, and digitalis, and forceps deliveiy was 
performed at full cervical dilatation one hour later after' ten hours 
of labor. The post-partum course was satisfactory. The other Class 3 



Fig. 2. — Case 13, 25-year-old primigravida. Class 3 ante partum. Pulse (•) and 
respirations (O) every fifteen minutes during the last four hours of the first stage of 
labor at term. Total labor ten hours. Earliest recordings two hours before failure 
show pulse rate above 110, but respiratory rate is not above 24. Developed cardiac 
failure one hour before delivery. Given digitalis and delivered by forceps at full 
cervical dilatation. Satisfactory recovery. 


patient in Table III, Case 16, showed a pulse of 120 and respirations of 
24 eight hours prior to delivery. She received digitalis and was de- 
livered by forceps at full cervical dilatation after a nine-hour labor. The 
pulse rose to 128 but the respirations did not exceed 24. There was no 
serious cardiac failure. The remaining patients in this table were either 
Class 1 or 2. They did not receive digitalis and all came through with- 
out serious cardiac difficulty. Two w'ere delivered by forceps and three 
delivered spontaneously. Two were bearing down early which may have 
caused the tachycardia. One of the latter patients displayed a persistent 
unexplained tachycardia in both her pregnancies (Cases 11 and 12) It 
was considered as probably due to apprehension. 

Table IV includes all patients whose respiratory rate rose above 24 per 
minute but whose pulse rate did not exceed 110 per minute during the 
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alone. There is a striking similarity between these figures and the per- 
centages obtained in tlie study of wmmen with normal hearts, as stated in 
the introductory paragraph. 

This series also included the two Class 4 patients previously mentioned 
who first appeared in the clinic during the seventh month of pregnancy, 
in a state of severe cardiac failure for the first time in their life history. 
Both patients improved with bed rest, digitalis, fluid and salt restriction, 
and continued in the hospital until they went into labor spontaneously, 
there being no additional obstetric complications. These cases do not ap- 
pear in the tables of patients with elevated pulse and respirations be- 
cause the pulse and respiratory counts did not rise above 110 and 24, 



respectively, during labor. Fig. 4 shows the chart of ® 
tients who had persistent auricular fibrillation. Forceps e eiy 
performed at full cervical dilatation in this case and spontaiieou 
livery occurred soon after full dilatation in the other. The pos 
eoui’se was satisfactory'' in both instances. There were no other ms 
of ante-partum cardiac failure in the 200 patients studied. ^ jj^ese 
Certain comments seem in order on the duration of laboi m 
patients. In the 200 cases studied, there were 26 ^nd 

thirty hours’ duration, the longest eighty-three hours. ^ ^ ^ ^j.st 

respiratory rates were elevated above the critical levels ^ 

stage of labor in only 3 of these. Two of them, both Class 3 case ^ 
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showed elevation of both pulse and respirations above the critical levels 
during the second stage of labor. Six and one-half per cent showed 
elevation of the pulse alone, and 15 per cent, elevation of the respirations 



Fig. 3. — Case 27, 31-year-old para lii, gravida iv; Class 2 ante partum. Pulse (•) 
and respirations (O) every fifteen minutes during the last ten hours of the first 
stage of labor at term. Total labor eleven hours. Respiratory rate 40 practically 
throughout labor, although pulse rate was only slightly elevated. No digitalis, normal 
spontaneous delivery. No cardiac embarrassment during labor or post partum. 



Pig. 4. — Pulse (#) and respirations (O) ever\' fifteen , * 

ten and one-half hours of the first stage of labor at term A 

had cardiac failure in the last trimester with recoverv’ Pi''"’*sravida 

respiratory rate below 24 throughout labor Total Iislow 110 and 

forceps delivery at full cervical dilatation No serin., I hours. Digitalis, 

partum or post partum. unatauon. jNo serious cardiac embarrassment intra 



380 


AMERICAN JOURNAL OF OBSTETRICS AND 


GYNECOLOGY 


Table VI. 


Patents With Pulse Bate Above 110 Per Minute and Respiratory 
Rate Not Above 24 During Second Stage of Labor 






DURA- 





1 


I 

CASE 

functional 

CAPACITY 

TION 

OP 

LABOR 

SECOND 

STAGE 

digi- 

talis 

de- 

livery 

FIRST STAGE 
OP LABOR 

COMMENT 


AP.’ 

IP. 

PP. 

HOURS 

PULSE 

RESP. 



PULSE 

RESP. 


11 

12 

13 

16 

17 

36 

37 

38 

39 

40 

41 

42 

43 

2 

2 

3 

3 

2 

1 

1 

2 

2 

1 

2 

2 

1 

• 2 

2 

4 

3 

2 

1 

1 

2 

2 

1 

2 

2 

1 

2 

2 

3 

3 

2 

1 

1 

2 

2 

1 

2 

2 

1 

10 

27 

10 

9 

10 

41 

15 

22 

71 

21 

2 

49 

39 

130 

120 

120 

120 

120 

120 

130 

120 

120 

120 

120 

130 

120 

20 

24 

22 

24 

24 

22 

22 

24 

22 

24 

24 

24 

24 

0 

0 

+ 

+ 

0 

0 

0 

0 

+ 

0 

0 

0 

0 

Spont. 

Forceps 

Forceps 

Forceps 

Forceps 

Spont. 

Spont. 

Forceps 

Forceps 

Spont. 

Forceps 

Forceps 

Spont. 1 

120 

120 

120 

120 

120 

100 

102 

100 

80 

100 

80 

100 

90 

22 

20 

22 

24 

24 

22 

22 

22 

20 

20 

20 

20 

22 1 

See Table III 
See Table III 
See Table III 
See Table m 
See Table III 


Figures for pulse and respirations are the maximum rate found for three or more 
consecutive counts. 


*AP., ante partuni. IP., intra partum. PP., post partum. 


Table '^'11. Patients With Respiratory Bate Above 24 Per Minute and Pulse 
Rate Not Above 110 During Second Stage of Labor 


CASE 

FUNCTIONAL 

CAPACITY 

DURA- 

TION 

OP 

LABOR 

SECOND 

STAGE 


■ 

FIRST STAG! 
OF LABOR 

COAIJIENT 

m 

IP. 

PP. 

HOURS 



H 

PULS] 

: RESP. 


18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 
29 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

2 

2 

1 

2 

2 

2 

2 

2 

3 

2 

2 

2 

1 

1 

1 

1 

2 

1 

2 

2 

1 

1 

1 

2 

1 

2 

2 

2 

1 

1 

2 

2 

1 

2 

2 

2 

2 

2 

n 

0 

2 

2 

2 

1 

1 

1 

1 

2 

1 

2 

2 

1 

1 

1 

2 

1 

2 

2 

2 

1 

1 

2 

2 

1 

2 

2 

2 

2 

2 

3 

2 

2 

2 

1 

1 

1 

1 

2 

1 

2 

2 

1 

1 

1 

2 

1 

2 

2 

2 

1 

1 

22 

8 

12 

15 

14 

5 

12 

6 

20 

11 

13 

48 

12 

19 

50 

5 

9 

10 

14 

5 

22 

10 

11 

31 

5 

30 

7 

28 

42 

15 

100 

80 

90 

90 

80 

90 

90 

80 

100 

80 

SO 

106 

100 

110 

100 

100 

110 

80 

110 

SO 

80 

SO 

100 

80 

100 

100 

70 

90 

SO 

100 

32 

30 

30 

34 

28 

32 

26 

30 

30 

30 

26 

30 

30 

28 

28 

40 

28 

30 

40 

30 

30 

28 

28 

30 

30 

30 

30 

30 

30 

28 

0 

0 

0 

0 

0 

0 

0 

0 

•b 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-1- 

0 

0 

0 

0 

0 1 

0 

0 5 

0 E 

0 

0 

0 I 

Forceps 

Spont. 

Spont. 

Spont. 

Spont. 

Spont. 

Spont. 

Spont. 

Forceps 

Spont. 

Forceps 

Forceps 

Forceps 

Forceps 

Forceps 

Spont. 

Forceps 

Spont. 

Spont. 

Spont. 

Spont. 

Spont. 

Spont. 

Torceps 

Spont. 

Spont. 

Spont. 

■■orceps 

Sreech 

’orceps 

90 

90 

80 

.90 

90 

90 

90 

100 

90 

SO 

80 

106 

100 

80 

100 

SO 

SO 

80 

90 

90 

SO 

80 

80 

80 

100 

100 

70 

90 

SO 

100 

32 

30 

30 

30 

28 

36 

26 

30 

40 

40 

26 

30 

20 

20 

24 

24 

20 

22 

20 

20 

20 

22 

20 

22 

22 

22 

20 

20 

20 

22 

JT *1,, 

See Table IV 
See Table D' 
See Table IV 
See Table IV 
.See Table IV 
.See Table IV 
See Table IV 
See Table IV 
See Table W 
Sec Table II' 
See Table D' 
See Table IV 


Figures for pulse and respirations are the maximum rate found for three 


consecutive counts. 


*AP., ante partum. IP., intra partum. PP., post partum. 
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10) , haye been previously discussed when considering Table II. The first 
developed severe failure during the first stage of labor, and the second, 
six hours after delivery. Both gave early evidence of severe heart strain 
in the elevation of pulse and respirations. A third patient with pro- 
longed labor. Case 4, also gave early evidence of heart strain by the 
elevated pulse and respiratory rates. She was digitalized and delivered 
at full cervical dilatation after thirty-eight hours of labor. She came 
through without serious failure in spite of the fact that the pulse rose 
to 120 and the respirations to 28 twenty-four hours before delivery and 
remained at this level or higher. 

Case 29, who was Class 2 ante partum and whose labor lasted forty- 
eight hours, showed a maximum respiratory rate during the first stage 
of 30, but the pulse rate was only 106. She did not receive digitalis, and 
was delivered by forceps after a prolonged second stage 'without any 
serious cardiac failure having arisen. 

That prolonged labor does not necessarily lead to increased pulse and 
respirations has been previously demonstrated in normals, but Pig. 5 
shows the chart of a Class 2 cardiac patient who delivered spontaneously 
after a thirty-nine-hour labor without digitalis. The pulse and respira- 
tions remained at normal levels and no failure ensued, this being typical 
of the majoritj"- of the 26 cases with prolonged labor. 

Table VIII shows the type of delivery and the incidence of digitalis 
administration according to the various functional classes. The inci- 
dence of forceps delivery and digitalis administration naturally increases 
with decreasing functional capacity. 


T^ble V. Patients With Pulse Rate Above 110 Per Minute and Respiratory 
Rate Above 24 Per Minute During Second Stage of Labor 


CASE 

FUNCTIONAL 

capacity 

DURA- 

TION 

OF 

LABOR 

HOURS 

SECOND 

STAGE 

DIGI- 

TALIS 

AP.* 

IP. 

PP. 

PULSE 

RESP. 

1 

3 

4 

3 

11 

120 

40 

•f* 

2 

1 

4 

3 

14 

140 

40 

+ 

3 

3 

3 

3 

8 

130 ■ 

30 


4 

2 

3 

3 

38 

130 

38 

+ 

5 

3 

3 

3 

11 

120 

26 

4- 

7 

3 

3 

4 

15 

120 

28 

4- 

8 

2 

3 

3 

13 

120 

28 

4- 

9 

3 

4 

3 

31 

130 

40 

+ 

10 

2 

3 

4 

44 

120 

28 

0 

30 

1 

1 

1 

6 

120 

30 

0 

31 

1 

1 

1 

9 

120 

28 

0 

32 

2 

2 

2 

7 

120 

30 

0 

33 

2 

2 

2 

9 

140 

28 

0 

34 

2 

2 

2 

7 

112 

26 

0 

35 

2 

2 

2 

12 

120 

28 

0 


FIRST 

STAGE 


OF LABOR 

COMMENT 

dulse 

— 

RESP. 


120 

26 

See Table II 

140 

40 

See Table II 

130 

30 

See Table II 

120 

28 

See Table II 

120 

30 

See Table 11 

120 

30 

See Table II 

140 

28 

See Table 11 

120 

40 

See Table 11 

120 

28 

See Table II 

80 

22 


80 

18 


80 

22 


100 

24 


100 

24 


100 

24 



de- 

livery 


Forceps 

Forceps 

Forceps 

Forceps 

Spont. 

Forceps 

Breech 

Forceps 

Spout. 

Spout. 

Spont. 

Spont. 

Spont. 

Spont. 

Spont. 


consecutive counts. 


respirations are the maximum rate fouhOoT threelir more 


*AP.. ante partum. IP., intra partum. PP., post paitum. 



382 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


the second stage by forceps may in many cases help to avoid severe 
failure. In one of the instances of post-partum failure, Case 10, it seems 
that the cardiac strain might have been helped by digitalis and severe 
failure averted bj" judicious use of forceps. The dystocia labor, however, 
resolves itself primarily into an obstetric problem and should be treated 
accordingly as was done in Case 6 in which a cesarean section was per- 
formed because of failure of the head to engage. 

All but one of these 200 rheumatic cardiac patients were delivered by 
the vaginal route. Dispropoidion was present in the patient delivered by 
cesarean section. There were 2 eases of ante-partum failure, 4 of intra- 
partum failure, 2 of post-partum failure, and 13 other Class 3 patients, 
and yet there was not a single maternal death. We would like to think 
that careful ante-partum care, functional evaluation, study of the pulse 
and respirations intra partum with appropriate and adequate digitaliza- 
tion, and judicious use of forceps to eliminate the strain of the second 
stage of labor are the impoilant factors which made these results pos- 
sible. The question of vaginal versus abdominal delivery in patients 
with serious rheumatic heart disease will be dealt with in a subsequent 
paper. 

In view of the statement of Hamilton® and others that cardiac patients 
do not fail for the first time during labor, this group showing 4 such cases 
is of particular interest. 

SUMMARY AND CONCLUSIONS 

Two hundred cases of rheumatic heart disease complicating pregnanej 
are presented. The ante-partum functional capacity diagnoses weie. 
72 Class 1; 109 Class 2; 17 Class 3, and 2 class 4. One hundred ninety- 
nine were delivered bj" the vaginal route, and one was deliveied } 
cesarean section because of disproportion. Intra-partum or post-partum 
cardiac failure oecun-ed in 3 per cent of the 200 cases, none of wiom 
had ever previously decompensated. The maternal mortality for tie 
entire series was zero. 

Elevation of the pulse rate above 110 per minute with elevation of tie 
respiratory rate above 24 per minute, or such an elevation of the pu se 
rate alone during the first stage of labor preceded each instance 
partum or post-partum cardiac failui’e by sufficient time to a or 
warning of its approach. , 

Ten patients (5 per cent) had elevation of pulse rate above 11 
respiratory rate above 24 during the first stage of labor. Three o 
patients developed severe failure intra partum (Class 1, 3, an 
partum) and 2 post partum (Class 2, 3 ante partum). 

Seven patients (3.5 per cent) had elevation of the pulse rate a 
110 during the first stage of labor with the respiratory rate not a ov e 
One of these patients developed severe failure intra partum (C ass a 
partum). 
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Table VIII. The Incidence op jPoeceps Deliveries and Digitalis Administration 
IN Patients Diagnosed in the Various Functional Classes 

-I ^ ‘ 



Total patients 72 

Forceps 8 

Digitalis 1 


109 17 2 

30 13 1 

4 . 17 2 


DISCUSSION 


The pulse was above 110 and the respirations above 24 for more than 
fort 3 "-five minutes during the first stage of labor in all but one of the 
6 cases that subsequentlj"- developed failure intra partum or post partum. 
In this case the pulse was persistentfv above 110 but the respirations 
were only 22. Five other eases had both the pulse and respirations above 
the critical figures yet did not develop failure either during or after 
labor. No significant differences could be found in their antecedent 
history or in their course during labor to account for this difference in 
the outcome. A careful review of the pulse and respiratory counts of 
these patients did not reveal any significant features which might have 
enabled us to predict that one patient was going to develop severe 
failure while another one was not. Even so, it seems evident that tlie 
presence of high pulse and respiratory counts is to be considered as a 
warning of impending failure even though this may not develop in all 
cases. Elevation of pulse alone may have a similar though less threat- 
ening significance as only one of 7 cases with this phenomenon developed 
failure. 


We believe that more of these patients might have failed if the appear- 
ance of high pulse and respiratory counts had not been considered as a 
warning of the approach of serious cardiac insufficiency and led to tlie 
administration of digitalis and the shortening or elimination of the 
second stage of labor by the use of forceps. Sustained pulse and respira- 
tory counts above the critical values call for prompt and adequate 
digitalization unless this has already been effected and for the elimina- 
tion of the strain of the second stage as soon as feasible by the judicious 
use of forceps. Where only the pulse or the respiratory rate is ab- 
normally elevated, less importance seems associated with elevation of the 
respiratory rate alone. No serious difficulty has been encountered in 
such cases, whereas the occurrence of elevation of the pulse alone pre- 
ceding failure has been observed. There was no instance of serious 
cardiac embarrassment when the pulse and respirations remained normal 
throughout the first stage, regardless of levels attained durino- the second 
stage. It is interesting that the incidence of a rise of pulse and respira 
tions above the critical levels during the second stage of labor in cardiac 
patients so closely parallels that previously observed in normal women 
The significance of this is difficult to understand 

The data regarding length of labor anggest that even with an nn- 
iisnall,- prolonged labor, appropriate digitalization and elimination of 







TRUE BONE FORMATION IN THE FALLOPIAN TUBE 

E. W. Kulka, M.D., New York, N. T. 

\V7HENEVER a tissue is found in an abnormal location, two prin- 
Vy cipal explanations can be considered : heteroplasia, i.e., a primarj’ 
developmental anomaly, due to an error very earlj* in cell division, or 
metapla'Sia, in the sense that the tissue cells have developed histogenetic 
potencies, which are not adequate to the partieular location (A. Pischel). 
We know that, a priori, emljryonal meseneh.vmal cells have the faculty 
to develop into different tissues, like connective tissue, muscle, cartilage, 
bone, etc. Into which of these the fetal mesenchymal cells develop de- 
pends mostly’' upon the organizing influences of neighboring tissues, 
particularly epithelium. 

The old theory that, wherever bone tissue is found, it must have 
originated from cartilage or other tissues with normally osteogenic prop- 
erties, is no longer tenable. Bone may be formed anywhere in the body 
by metaplasia of ordinary loose connective tissue (Maximow). It has 
been proved, e.g., that, in certain chronic inflammatory processes, the 
fibroblasts may acquire an almost embryonic totipotential character. 
Near deposits of old pus, detritus and calcium salt fibroblasts might e- 
velop into osteoblasts. 

One may find such metaplastic bone formation as a consequence of 
chronic inflammation in muscle, heart, blood and Ij^mph vessels, centia 
nervous system and its membranes, lungs, liver and digestive system, 
urogenital tract, etc. In the Fallopian tubes such an occurrence is ex 
tremely rare. Though thousands of extirpated tubes are being 
ined histologically every year, no report of sueli a case could be oun 
in a careful review of the American and English literature. Pose la 
issky,^ who in 1905 made a survey of several hundred eases of , 

plastic” bone formation in almost all organ systems, declares .speei 
that he knows of no such change in the tubes. In looking tbioUo i o ^ 
textbooks of pathologjq however, I found it mentioned occasiona } 
great rarity . , 

The first detailed description of this interesting finding was 
by Michaud® in 1908. Altogether eleven cases could be found m^^^ 
world literature, one of which was published by an American au 
L. W. Strong, fi’om the Woman’s Hospital, Neiv York. But as ^ 
appeared in a German periodical, the subject has as yet not been nou^ ^ 
to the attention of the Anglo-American reader. In view' of t ns * 
brief survey of the eases reported so far is given in Table I- 

3S4 
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Twelve patients (6 per cent) had elevation of the respiratory rate 
above 24 during the first stage of labor with the pulse rate not above 110. 
None of these patients developed cardiac failure. 

No instance of cardiac failure occurred in patients with both pulse and 
respirations below these critical levels during the first stage of labor re- 
gardless of the severity of the cardiac condition as indicated by the ante- 
partum functional classification. 

During the second stage of labor 7.5 per cent of patients had both 
pulse and respirations above these critical levels, 6.5 per cent the pulse 
alone, and 15 per cent the respirations alone. No serious significance 
could be attached to such rises unless they were preceded by similar rises 
during the first stage of labor, and it is interesting that a similar per- 
centage of normal women have been observed to show these types of 
pulse and respiratorj’- reaction during the second stage of labor. 

Proper management of the cardiac status may avoid severe cardiac 
failure even in the presence of unusually prolonged first stage of labor. 

The successful management of patients with rheumatic heart disease 
during labor and post partum depends on various factors. Particular 
consideration should be given to the following : 

Careful ante-partum care and cardiac functional evaluation. 
Adequate ante-partum digitalization and elimination of the second 
stage of labor in all Class 3 patients. 

Rapid adequate digitalization and elimination of the second stage 
of labor in any patient whose pulse and respirations exceed the 
figures which we have considered as a Avarning of the approach 
of serious cardiac insufficiency. 
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Routine red blood counts and hemoglobin values were determined on 965 preg- 
nant women between the twenty-sixth and the thirty-second week. A red blood count 
of 3.1 million and above and a hemoglobin of 8.29 Gm. (61 per cent Holden) and 
higher were taken as wdthin the normal range. It was shown that age and parity 
have definite and deleterious effects on the blood of pregnant women. The anemia 
was most marked in the winter months. The morbidity in anemia was found to 
be tower than in healthy women. Children born of anemic women were found to 
be heavier. It was noticed than an inadequate ill-bal.anced diet was found in the 
cases of anemia. 


William Berman. 
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My interest in this subject was stimulated by a ease operated upon by 
me in 1927 in the Vienna Ljdng-in Hospital. As it has not been reported 
elsewhere I desire to incorporate here some of the photomicrographs from 
the specimen, because of the highly instructive pictures obtained. The 
essential features of this case are as follows : 

Case 1. — A 31-year-old nullipara with chronic tuberculosis of the 
lungs was operated for a pseudointi*aligamentary cyst of the left ovary, 
measuring 10 by 8 by S cm. The thickened left tube was closely at- 
tached to the wall of the cyst and elongated to 13 cm. In its isthmie 
portion was a hard nodule 7 mm. in diameter and a similar one, measur- 
ing 9 mm. was found in the pars ampullaris. The uterus Avas nomal. 
On the right was a small hydrosalpinx and a cystic ovarJ^ 



Fig. 1. — Case 1. Pars ampullaris. a. Mesosalpinx ; b, detritus and calcium dcp 
c, bone trabeculae ; bone marrow ; e, area of Fig. 

The histologic examination of the left tube shows a most imiisiia 

picture (Figs. 1 and 2). . j l ii- 

The wall of the pars ampullaris was considerably thickeried, t le ni 
cosa missing, and the lumen filled by partly calcified bone ‘ j.jyjn 
bone trabeculae Avere arranged irregularly around masses o . 
deposits and detritus. Here and there the trabeculae shoAve 
linings AAuth a feAv osteoblasts. No signs of osteoclastic resorp ^ 
be found anj^Adiere. In between the trabeculae lay bone m 
which only a small portion looked like tj^pical fat marroAA-. 
places it was fibrous or of an atrophic, gelatinous character. 
of the detritus and also at some places AWthin the bone m 
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kinds of calcification whicli occurred at different times : A primary one 
in the detritus of the inflammatoiy process and a secondary one in the 
reaetivelj^ formed bone tissue. 

_As the patient had a tuberculous pulmonary process, a. tuberculous 
etiology of the inflammation had to be considered. There, however, is 
no evidence for such an origin in the histologic picture. 

_ Case 2.^' — (Beth Israel Hospital, New York Citj^) P. G. (Admis- 
sion No. 32488), a 27-year-old Russian-Jew'ish, married woman, came to 
tlie hospital because of pain in the lower abdomen of several years’ 



Pig-. 3. — Case 2. Pars isthmica. a. Tubal folds in Pseudofollicular cavities; 

b, mineral deposits ; c, osteoid lining ; d, Haversian system ; e, bone m „ 

/, connective tissue of tubal fold ; g, tubal epithelium ; h, area of r ig. 

duration, very severe for the past two months. three to 

gun at the age of 12 and tvas ahvays irregular, every ttiii 5 - ^ 
thirty-five days, lasting three days ; in the past five jmars on } 

to ttvo days, ahvays very scant and painful. _ i + i in d never 
Both parents had tuberculosis. Patient maintained that sue , 
been ill. She had been married for eight jmars wdthout evei 
pregnant. . 

Medical examination on admission showed nothing unusual. 
Gynecologic Examination . — Uterus of normal size, anteveite , 
right a cystic adnexal mass, the size of a man’s fist. To tlie e 
wms a thickened tube and a somewhat enlarged cystic ovary. 

*I am indebted to Dr. H. Lorber for permission to . use the clinical data 
case. 


of this 
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isolated amorplious calcified masses. There was also calcification in the 
surrounding connective tissue. Numerous empty spaces surrounded 
by foreign body giant cells suggested by their shape that they contained 
lipoid crystals. In the pars isthmica the wall was thickened, the folds 
were scant, and the mucosa was atrophic. The epithelial lining was 
fairly well preserved but of more cubic character, only a few remaining 
folds showed cylindrical epithelium. The lumen was filled with detritus 
and with numerous cells having round or irregularly shaped nuclei. In 
one area where a bone hard nodule had fallen out on cutting, many bone 
trabeculae could be seen ; the picture in every respect was identical with 
the one described above. 



Pig. 2. — Case 1. Area “e” from Fig. 1. a. Tube wall ; 6, layer of ossification ; c, bone 
corpuscles ; d, osteoid lining ; e, bone tissue ; f, bone marrow. 


These histologic findings suggest a chronic indurating salpingitis with 
local pyosalpinx formation, leading to stenosis and finally atresia of the 
lumen. In two encapsulated areas, bone formation had taken place. 
The atrophic, gelatinous bone marrow, the rarity of osteoblastic linings, 
and the absence of osteoclastic resorption favored the conclusion that the 
ossification process had come to a standstill. The fact that one could 
see uncaleified portions in some trabeculae, wliile on the other hand 
calcification had occurred not only in conglomerations of old pus but also 
in the^ connective tissue protruding into them, in the bony layers sur- 
rounding them, and in the hyalinized areas of the eccentric and atrophic 
tubal wall, makes it probable that we were dealing with two different 
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by bone tissue. _ Numerous leucocytes and cast-off cells with small, dark, 
shrunken nuclei, and the fibrin surrounding them were evidence of an 
inflammatoiy process. In some places where the connective tissue 
bordered on detritus, it formed a narrow, homogeneous, pale-staining 
band without nuclei. An identical band formed the outer border of the 
bony structure in many places, and in Azan-stained slides one could 
ascertain the identity of these structures. The deeper layei’s of the 
bone showed the characteristic lamellar arrangement with Haversian 
canals and cavities that contained fatty bone marrow (Pig. 4). Since 
there were no osteoblasts or osteoclasts, the process of ossification must 
have ended long ago. 


Case 3.'^' — (Beth Israel Hospital, New York City.) R. F. (Admission 
No. 44230), a 30-year-old, Polish-Jewisli, married woman, came to the 
hospital because of sterility, pain in the lower abdomen for four years, 
and an amenorrhea of three months’ duration. 

Menarehe not remembered ; menstruation was alwa 3 "s irregular, every 
three to four months, lasting often onlj'’ one hour, very scant, with 
mild cramps. This had been assumed to be due to poor ovarian function, 
and three months prior to admission five stimulative x-raj" treatments 
had been given. As a menstrual interval of three to four months was 
nothing unusual in this patient, it is not knoivn -whether the recent 
amenorrhea was in any w'-ay'- due to the radiation. 


Familj’- history irrelevant. 

Patient had typhoid fever as a child. The abdominal pains which 
started four years prior to admission were attributed to a chrome ap- 
pendicitis and after tivo jmars’ observation an appendectomy^ was per- 
formed. The appendix -was retrocecal and bound doum by dense ad- 
hesions. The uterus wms infantile and the adnexa normal. This is or 
interest as it proves that the condition ivhich we are to describe herealtei 
had developed within the tivo ymars betiveen the two operations. 

Medical examination on admission showed considerable obemty, piob- 
ably’- on an endocrine basis, and a blood pressure of 148/95. The gyne- 
cologic findings were : Nulliparous introitus, considerable mucous i 
charge, a conical cervix in the axis of the vagina, and the ^^nexa 

degree retroversion, normal sized and freety movable. Right a - 
somewhat enlarged and hard. A small dermoid cyst "was suspec ® , , 
an x-ray film made, Avhich showmd a “small calcareous circuiar ^ . 

in the right pelvis at about the location of the right ovaryL 
test suggested that both tubes were closed. An attempt at 
with lipiodol was unsuccessful because the contrast medium p 


into the vessels. ■ + . The 

The laparotomy (Dr. I. C. Rubin) showed an infantile jje 

adnexa were bound down by dense adhesions. Small nodu 
felt in both tubes close to the uterus. On the right was a s 
ovarian mass so covered with adhesions that it was .. entire 

tinguish the outline of the tube, which seemed to be closed ejosed. 

length. The left tube was similarty buried in adhesions ^jje 

The left ovaiy contained a small chocolate cy^st. The rigii • ^ 
left tube, and part of tlie left ovary were removed. 

Histologic Examination . — The right ovary^ -was to 

cy^stic mass, 5 by^ 4 by^ 1.8 cm. The tube, which ivas closely a 

*I am indebted to Dr. I. C. Rubin for permission to usd the clinical data 


case. 
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Laparotomy (Dr. H. Lorber) showed a right parovarian eyst, 4 inches 
in diameter. The cyst was unilocular and filled with clear serous fluid. 
The right tube was flattened against the Avail of the cyst, and its fimbri- 
ated end adherent to the posterior surface of the normal, anteverted 
uterus. The left tube shoAved in its middle portion a nodule the size 
of a cherry. The pars ampullaris AA'as bulbous, closed, and adherent to 
the lateral pelvic Avail and the ovary. The latter contained a cyst the 
size of a AA^alnut. The retrocecal appendix had a reddened and bulbous 
tip. 

The parovarian cyst, the right tube, tlie part of the left tube Avhieh 
contained the nodule, the cyst from tlie left ovaiy, and the appendix 
Avere removed. 



Fig. 4. — Case 2. Area “h” from Fig. 3. Lamellar arrangement of bone tissue around 

Haversian canal. 


Examination shoAved a papillary, right, parovarian cyst, an elongated 
otherAvise normal right tube, a lutein cyst of the left ovary, and a his- 
tologically normal appendix. The removed piece of the left tube Avas 
4 cm. long and contained, in the isthmic part, the nodule described 
above. While trimming the material we encountered small, hard, 3 mlloAV- 
ish particles near the center of the tube. The specimens had to be de- 
calcified for cutting. 

ilicroscopically one sees that only a fcAv tubal folds have remained, 
Avhich being fused, present the structure of so-called pseudofollicular 
salpingitis (Pig. 3). Within the eonnectfte tissue of the tubal Avail 
appeared an irregular caAuty about 3 mm. in diameter. This cavity com- 
municated in places Avith the remnants of the original tube lumen, in 
other places it Avas separated from it only by the epithelium Avhich ap- 
peared lifted off or by epithelium plus a fcAv laj’^ers of connectiA'e tissue 
cells. This lumen Avas filled Avith granular masses Avhich Avere surrounded 
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Case 4.* — (Sloane Hospital for Women, New York City.) M. L. 
(Admission No. 403213), a 37-year-old widowed negress, came to the 
hospital because of baekaclies, duration one year, and a growing mass 



Fiff. 5. — Case 3. o. Muscular wall; h, fibrin and mineral deposi^ ; ' c, panulation tis 
sue ; d, osteoid tissue ; e, osteocytes ; ), area of S >e- >>. 



Fig-. G. — Case 3. Area 
cell : d, fibroblasts 


, „ tissue ; c. 5'“"* 

-ea from Fig. 5. a. Bone tissue; 6. Hit, ')"recl‘ Wood corpuscle.-:. 

; e, bone corpuscles ; f, capillaries filled rv ith rec 


case. 


•I am indebted to Dr. B. P. tVatson for permission to use the clinical 
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the ovary by dense adhesions, measured 5 cm. in length and appeared 
thin. The fragment of the proximal portion, containing the nodule, had 
been severed at the time of operation, apparently for inspection, be- 
cause of its unusually firm consistency. Three centimeters farther 
distally a similar very hard, small, round resistance could be felt. It 
could be shifted and when stretching the outer layers of the tube over 
it, appeared as a j’^ellowish mass. In the pars ampullaris several other 
such small yellowish masses could be found nearer to the serosal sur- 
face. Other irregularly shaped small yellow nodules could be seen on the 
surface of the ovary. 

The specimens from the left ovary and left tube showed nothing un- 
usual microscopically. The right ovary contained many cysts, some 
luteinic, others lined with layers of granulosa cells, still others only with 
a single layer of fiat cells. The nodules on the surface described above 
consisted of fibroblasts which partly formed foreign body giant cells. 
They were grouped around lancet-shaped spaces, which contained 
highly refractive, colorless, glassy masses. The nodules were surrounded 
by dense connective tissue. 

The right tube was cut partly in serial sections, partly in interrupted 
serial sections. In the slides from the proximal isthmic part the tubal 
folds were infiltrated with large mononuclear elements and with a few 
leucocytes. The epithelium was intact and the outer layers were not 
inflamed. 

In the area of the distal isthmic nodule no lumen surrounded by 
mucosal folds could be seen. There were only occasional glandlike en- 
closures, lined with an uncharacteristic flattened epithelium but without 
communication with each other and surrounded by dense connective 
tissue. In the midst of this connective tissue there was an irregular 
space about 2 by 3 mm., filled with pale, red-staining granular detritus. 
Whether this area corresponded to the former tube lumen or whether 
it represented a necrotic focus in the tubal wall could not be ascertained. 
Around this area the connective tissue bundles showed a concentric 
circular arrangement. Along about one-half of the circumference the 
bordering connective tissue showed a different character (Fig. 5). Its 
bundles were coarser, there were fewer nuclei, the intercellular substance 
becomes wider and homogeneous and finally merges into a red-staining, 
osteoid anuclear zone. Between this zone and the detritus, a young 
vascular granulation tissue had grown in, with numerous fibroblasts, 
which formed a fine meshwork, filled Avith round cells. One of the serial 
sections shoAved an oval giant cell of the Langhans type in the granu- 
lation tissue (Fig. 6). The fibroblasts Avere partly transformed into 
osteoblasts and formed a shell of true bone tissue around the detritus and 
small bone trabeculae on the edge of the osteoid tissue. One could see 
the beginning of lamellar arrangement in the ground substance and the 
fibroblasts becoming ensheathed by the intercellular substance, taking on 
the characteristic stellar shape of bone corpuscles. There Avere very thin 
layers of bone in some slides, Avhile in others solid lamellar bone struc- 
ture Avith perfectly arranged Haversian canals Avere found. Then the 
bone became thinner again and disappeared for a feAv slides completely, 
only to reappear again in the same manner.® 

•I wish to thank Dr. A. Plant, Beth Israel Hospital. New York City, for permission 
to use the specimens of Cases 2 and 3 from his collection and for his kind help and 
advice in the description and interpretation of these rare findings. 
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calcification. Supracervical liystereclomy and bilateral salpingo-ooplio- 
rectomy were performed. 

Pathologic examination of uterus and ovaries showed nothing remark- 
able. One tube, however, showed a most unusual picture : It was 6 cm. 
long and its fimbriated end liad been incorporated, with parts of the ad- 
joining ovary into a stony hard mass, 2 cm. long and 0.75 cm. in di- 
ameter. 

Microscopically, in the proximal part of the pars ampullaris only slight 
chronic infiammatory changes could be seen. There was an irregular 
thickening of the muscular coat w'ith evidence of increased connective 
tissue. There was increased vascularization of the muscle layers, and 



Fig. S. — Case 4. Pars ampullaris. a, Y’oung granulaUon tissue . ^ . calcium 

c, bone trabeculae ; d, transition from connective tissue into ’ jn' a bone 

deposit with beginning bone formation on the edges ; f, calcinca 
trabecle ; ffj beginning lamellar arrangement, osteocytes. 

perivascular infiltrates with lymphocytes and plasma c<fils ^ ^ 
seen. The tubal folds were elongated and thickened. Innltra ' 
ilar to the ones described above, were noted perivascularly m i 
of the folds. The tubal epithelium appeared normal. 

Farther distally in the pars ampullaris, the normal^ one 

tubal wall had been completely destroyed. _ Only Of 

recognize a fetv strands of circular or longitudinal muscle J- 
the tubal folds one could find only remnants, which had ^ njoojaris. 
to each other, presenting the picture of a salpingitis pseudo 
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in tlie lower abdomen. Menstruation had begun at the age of twelve 
years and was somewhat irregular, interval about twenty-eight days, 
duration three days, and always scanty. For the past nine months the 
amount of flow had been increased. 

The patient’s husband died from tuberculosis. Family history ir- 
relevant otherwise. 

Patient had typhoid fever and malaria at the age of fourteen. In re- 
cent years she had repeated attacks of severe tonsillitis. She had 
bronchopneumonia due to hemolytic streptococci at age of thirty-flve. 

Medical examination on admission showed old lesions of chorio- 
retinitis of unlmown origin in the left eye. Nothing else of importance. 

Gynecologic Emmination . — ^Uterus was transformed into a firm ir- 
regular mass, reaching two fingers above the umbilicus. Adnexa were 
not made out. A diagnosis of a large fibroid of the uterus was made. 



, ,Eig. 7. — Case 4. Pars ampullaris. a. Muscle bundles; b, tubal folds in pseudo- 
follicular arrangement ; c, ^veU-preserYed tubal epithelium ; d, calcium deposits ; e, bone 
tissue ; f, coarse, dark-staining calcium granula with ingrowing connective tissue ; 
0, fibroblasts growing along the mineral deposits. 


Laparotomy (Dr. H. Halsted) showed multiple adhesions between 
the ileum, parietal peritoneum, and the genital organs. There was, at the 
site of attachment of the ileum to the anterior abdominal wall, a cluster 
of partially caseous calcified material. This mass was left undisturbed. 
The^ uterus contained several large fibroids. There was a chronic 
salpingitis on one side; the condition of the other tube is not described. 
One ovary contained a small serous cyst, the other a small abscess with 
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Hoie we have a direct metaplasia according to Maximow, analogous to 
intei membranous bone formation. Finally we have the osseous bars 
formed around and in the midst of the calcium deposits by osteoblast, 
w Hch arise from the filiroblasts of the young granulation tissue. These 
young cells have much the same properties as the primitive reticular 
ee s of the blood-forming tissues (Maximow). The granulation tissue 
dissolves and resorbs the mineral deposits and penetrates into the slits 
t ills foimed. These cavities become the new bone marrow cavities, and 
from heie the osteoblasts form the bone tissue on the remnants of the 
detritus and calcified connective tissue. 

Puither understanding of the processes involved might be gained from 
animal experiments. Sacerdotti and Prattin^^ were the first who suc- 
ceeded in obtaining heteroplastic bone formation in tissues which iior- 
mallj have no osteogenic properties. Using the kidne.ys of rabbits for 
their experiments they tied the pedicle, leaving only the verj’’ limited 
blood supply from the cortex. After several weeks calcium deposits 
appeared in the connective tissue beneath the pelvis and after three 
months a lining of bone tissue formed around the calcified areas. In a 
few cases a homogeneous osteoid tissue was noted, exactly like that seen 
in some of our slides. Poseharissky, working with kidneys, obtained the 
same results. With the liver, spleen, or ovaries, however, complete 
atrophy without bone formation occurred. This difference in the out- 
come is due to the blood supply, which the kidney tissue retains from 
the capsule. These vessels maintain sufficient circulation to prevent 
necrosis. They also furnish the capillaries for the granulation tissue, 
which grows into the calcified foci of the kidney medulla. The calcified 
tissue plays the role of the primordial cartilage. Poscharisslvy believes 
that organic substances, remnants of exudate between the calcium salts, 
furnish the stimulus for the transformation of the fibroblasts into 
macrophages, which destroy and resorb the calcified tissue, and into 
osteoblasts which form the neiv lione tissue. In tlie bone formations m 
the lungs one can see coal particles within the osteoblasts, which proves 
their origin from connective tissue cells. 

Prom these experiments it would seem that an almost complete inter- 
ruption of circulation is a necessary forerunner of such bone formations. 

In the tubes, with their excellent lilood suppl.i^ such an occurrence 
must of necessity be extremelj’- rare. Extreme elongation and compies 
sion by tumors of the uterus or the ovaries and kinking and constriction 
by dense adhesions were present in at least 10 of the 15 cases. 'Whethei 
this and the pressure of the detritus masses against the distended tn 
walls could have created such a condition of almost, but not quite com^ 
plete, interruption of circulation as in the animal experiments, ve 
not know. The fact remains that in thousands of similar cases no lone 
formation occurred. 

In three cases a diagnosis of tuberculosis was made, in three 
a tuberculous origin was assumed. One must not forget, howe\ ei , ‘ > 
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The tubal epithelium was, on some folds, well preserved; in the dilated 
pseudofollieles it formed a low cuhoidal lining, IMost of the tubal wall 
had been replaced liy extensive masses of partially hyalinized fibrotic 
sear tissue. These masses extended everyudiere beneath the mucosa, and 
thus deformed the wall as Avell as the lumen. They surrounded huge 
areas of calcium deposits and detritus, in which numerous Ijanphocytes 
and plasma cells could still be recognized. 

Partly iu the midst of these calcified masses and partly bordering 
them laj’' a network of true bone tissue in characteristic trabecular ar- 
rangement. Different forms of bone formation could be observed. 

Where the connective tissue bundles of the tubal wall ran parallel to 
the liorders of the calcium deposits, tlieir inner laj’^ers had become hy- 
alinized. There were fewer and fewer nuclei, and finally there was a 
liomogeneous pale red-staining osteoid zone with gradual transition into 
bone tissue. In other areas, a young vascular granulation tissue pene- 
trated into the calcium deposits, splitting them up into many islands 
and forming bone trabeculae on their edges. Where the fibroblasts had 
become ensheathed in the intercellular substance, thej^ took on the charac- 
teristic stellar shape of osteoeytes. The spaces between the bone trabec- 
ulae were filled with a loose connective tissue containing masses of 
plasma cells, lymphocytes and monocytes in its meshes. In other areas 
there was real fatty bone marrow but fully developed myelopoetic tis- 
sue could not be found. 

The masses of calcium deposits and detritus surrounded and inter- 
spersed by hyaline connective tissue and bone trabeculae extended into 
the broad ligament and to the surface of the ovary. Within the hy- 
alinized connective tissue there were spindle-shaped cracks as some- 
times found with old tuberculosis. There was, however, nothing that 
would prove a tuberculous process. All one can say is, that there was 
evidence of an old chronic salpingo-oophoritis, probably a tuboovarian 
abscess, extensive necrosis with subsequent calcification and finally in- 
tensive reaction of the surrounding connective tissue with the formation 
of true bone structure. 


COMMENT 

A completely satisfactorj" explanation for all pictures encountered is 
as yet lacking. Cartilage has never been found in any of these cases. 
There was also never any evidence of relationship to embryonic inclu- 
sions or dermoids. One could also think of remnants of an old ectopic 
pregnancy, but nothing in the case histories, the clinical or histologic 
findings, supports such an assumption. Older theories like “osteoblast- 
metastasis” (Klebs) or “embolisms of bone marrow-giant cells” 
(Jerusalem) may be mentioned as Maximow has proved that such cases 
do occur. Virchow considered such bone formations to be the end 
products of a chronic inflammatory process and this theoiy has been 
generally accepted since. So far as one can .iudge from the histologic 
pictures in the four cases presented in this paper, the bone tissue seems 
to have formed in three different ways : Where the connective tissue of 
the tubal wall runs parallel to the bone lamellae, the process resembles 
periosteal bone formation. In other places one can follow the con- 
nective tissue bundles into the periosteal tissue and finally into bone. 
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' TRANSPLANTATION OF FASCIA FOE EELIEF OP UEINAEY 

STEESS INCONTINENCE^ 

Albert H. Aldridge, B.S., M.D., F.A.C.S., New York, N. Y. 

(From the Clinic of the Woman’s Hospital) 

W ITHIN less than one liundred years, gjoiecologists have developed 
and perfected surgical techniques which can be relied upon to re- 
lieve most of the symptoms which are the result of birth injuries to the 
female sex organs. Factors wliich contribute to poor results or failures 
in vaginal plastic surgery include those that arise from : 

1. Congenital underdevelopment of the injured structures. 

2. Extensive loss of tissue substance resulting from the primary injurj or 
from post-partum infection and tissue necro.sis. . 

3. Increased tissue damage resulting from lack of judgment and .skill m ap 
phdng accepted g 3 mecologie surgical techniques. 

Efforts to repair a birth injury are not infrecpientlj" handicapped 
ly the results of one or more previous unsuccessful attempts to cuie 
the same condition. 

One of the most difficult sjuiiptoms to relieve bj^ vaginal plastic siUoCO 
is urinarj^ stress incontinence. Statistics prove that 10 to 20 pei 
operations for conditions causing this sjnnptom either fail oi are o 
partialljr successful. It is Avith the group of cases in Avhic 
more vaginal plastic operations have failed to cure urinarj^ ineon men 
that this report is pai’ticularlj'^ concerned. 

Unfortunatel}^ Ave have not jmt acquired either a complete 
of the anatomic structures in and about the female urethra oi an en 
satisfactory explanation of the phj'siology of the delicate 
sphincter mechanism AAhicli is responsible for the control of urin 

♦Bead at a meeting of the New York Obstetrical Society. March 10, 191- 
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for many years giant cells of the Langhans type were erroneously con- 
sidered absolute proof of tuberculosis. So far as calcium deposits are so 
frequent in tuberculous inflammations, one could understand some causal 
relation to ossification, but the frequency of genital tuberculosis and the 
rarity of bone formation forces us again to assume other coexisting 
causative conditions. Of what nature these may be we can only guess. 
Most authors describe the bone formation as a metaplastic process, but 
we have learned that manj’- pictures which used to be called metaplasia 
have to be really considered primary tissue malformations. This is par- 
ticularly true in the female genital tract (B. Meyer). Fischer- Wasels^^ 
likewise warns against the assumption of a normal potency of the con- 
nective tissue to metaplastic bone formation. He maintains that an 
“inborn disposition,” perhaps of endocrine or ehemi,Cal nature, must 
be present. In this connection it is interesting to note that so far as one 
can judge from the case reports, 12 out of the total of 15 patients had an 
endocrine disturbance (4 certain, 8 probable). It might well be that a 
combination of the three; tissue malformation plus abnormal chemism 
plus chronic inflammation or circulatory damage must occur to produce 
these unusual anatomic changes. Such an assumption of multiple de- 
termination would at least explain the rarity of their occurrence. 

So far as the nomenclature is concerned, the name “osteoma tubae” 
used by Emelijanow and also Dietrich^® in Halban-Seitz’s Handbuoli 
is a misnomer. As the latter author says very rightly, osteoma means 
a bony tumor, whereas these formations have no neoplastic character. 
To speak of metaplastic or heteroplastic bone formation is not justified 
as both expressions would pretend a knowledge of the histogenesis in 
these eases which actually we do not possess. These names given by 
Virchow, backed by his authority and accepted by all authors since, have 
caused us to be satisfied with an explanation for the bone formation, 
i.e., metaplasia on an inflammatory basis, which is inadequate. As 
long, therefore, as the etiology is not clear it is preferable to avoid a 
definite nomenclature which only tends to obscure the fact that the prob- 
lem is as yet unsolved. 

The condition reported here is, of course, mostly of theoretic in- 
terest. The only practical point was brought out l^y Barca and recently 
by Poged, who found shadows in their x-rays which corresponded to 
the bone formations. Also in Case 3, as mentioned above, such a shadow 
was found. It is, therefore, necessary to include the rare possibility 
of “bone formation in the tube” in the long list of possible interpreta- 
tions of x-ray shadows in the female pelvis. 
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Since 190Ci, niiinez’ous surgical tecliniques have been described in which 
transplantation of one of seven different muscles or the round ligaments 
has been recommended to relieve urinary incontinence. This presenta- 
tion would hardly be complete Avithout brief comments regarding some 
of these procedures. 


In 1910, GoebelP reported on the transplantation of the pyramidalis 
muscles. In his technique, the muscles were freed except at their attach- 
ment to the pubie crest. The free ends were passed backward above the 
pubic bone and sutured beneath the urethra at its junction with the 
bladder. 

In 1914, Frangenlieim^ modified the Goebell technique by leaving the 
freed pyramidalis muscles attached to strips of the overlying fascia. 
These combined strips of muscle and fascia ivere then placed about the 
urethra by the same route as described in the original Goebell proeedme. 
Prangenheim also recommended that strips of the rectus abdominis 
muscles be used when the pyramidalis muscles were found to be poorly 
developed. 

In 1917, StoeekeP recommended that the Goebell-Prangenheim proce- 
dure be combined with a vaginal plastic operation rvith plieation^ of the 
muscular structures about the vesical neck. This procedure is now 
referred to as the Stoeckel or Goebell-Frangenheim-Stoeckel technique 
for urinary incontinence. 

In 1907, Giordano^ described a technique whereby enough of the distal 
end of the gracilis muscle Avas dissected free from the inner surface of 
the thigh to alloAV it to be transplanted to Avhere it could be Avrapped 
about the urethra and sutured in that position. In 1926, Deming° re- 
ported an excellent result by use of this method in a case of epispadias. 

In 1911, Squier® recommended the use of the levator ani muscles. 
Various methods of using these muscles have been devised. 
free strips of the mesial margins of these muscles and to suture them 
together betAveen the urethra and vagina. Another is to detach partial y 
a portion of the mesial border of one of the levator muscles and to traiw- 
plant it between the urethra and vagina. Attempts have also been 
to suture the mesial margins of the levator muscles together in the nu ' 
line between the urethra and vagina Avithout any detachment ot tiei 
fibers. 

In 1923, Thompson" transplanted strips of rectus muscle and 
doAvuAvard in front of the pubic bone and sutured them around J 
urethra and vulAm. In 1932, Miller® recommended that strips of 
and the pyramidalis muscles be used in a manner similar to that 
scribed by Thompson. , 

In 1929, Martins® described a procedure by Avhieh he 
bulbocavernosus muscle and some of its surrounding fatty tissue.^ 
muscle-fat pad Avas then transplanted betAveen the urethral and vagi 
Avails. 


of 


The purpose in all of these techniques Avas to prevent the escape 
urine by providing external pi’essure on the urethra as a substitute oi 
the normal sphincter mechanism Avliieh had been destroyed or Avas con 
genitally absent. Transplantation of muscle is an important featiue o 
every technique with the hope that its contractility will be retaine an 
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Vaginal plastic operations to restore nrinary continence invariably 
include two fundamental objectives; 

1. To reduce the caliber of the overstretched lumen of the urethra to what is 
recognized as normal, including repair of the torn sphincter muscles. 

2. To replace the urethra to its normal position beneath the pubic arch and to 
reconstruct a proper support from the surrounding tissues. 

In some patients, in whom both of these objectives appear to have been 
accomplished, urinary incontinence is not entirelj^ relieved. Some of the 
failures follow expert vaginal plastic procedures and satisfactory wound 
liealing. 

The importance of urinary tract infections as a factor in the etiology 
of urinary incontinence is well recognized. Elimination of inflammatory 
lesions of the bladder will stop leakage of urine in some cases in which 
it seems that vaginal plastic operations have failed. A routine pre- 
operative investigation of the urinary tract before attempting to relieve 
urinary incontinence surgical means might lead to a reduction in 
unsatisfactorj' results. 

In some instances, the partial successes or failures are probably not 
due so much to faulty techniques as to the fact that there has been un- 
usual destruction of the urethral sphincter muscles themselves and per- 
haps of their nerve and blood supply. 

In the causation of urinary stress incontinence, the importance of 
birth injuries to the nervous mechanism which controls bladder function, 
probably has not received the attention it deserves. In their efiorts to 
cure urinary stress incontinence by vaginal plastic surgery, operators 
have been accustomed to proceed on the assumption that it is essentially 
the result of trauma, over-stretching, and permanent relaxation of the 
urethral sphincter muscles themselves. 

Our Imowledge of the nerve supply to tlie bladder and urethra is fairly 
complete. However, except in cases in which urinary symptoms are 
caused by spinal cord lesions, we do not yet have the means to be certain 
that partial loss of urinary control is neurogenic in origin. In- other 
words, we do not have diagnostic methods to determine the extent to 
which injuries to intrinsic nerves or to nerve endings supplying the 
urethral sphincter muscles may be responsible for urinary incontinence 
in anj^ case under investigation. This is unfortunate as there is reason 
to believe that unrecognized nerve injuries may account for some of our 
surgical failures. In such circumstances or when the sphincter muscles 
have undergone too much destruction, complete restoration of function 
by the usual vaginal plastic procedures can hardly be expected. 

With this in mind, various attempts have been made to utilize adjacent 
anatomic structures with the purpose of providing proper support for 
the urethra and of developing a substitute muscular sphincterlike action 
to replace the one that has been lost through birth injuiy. 
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2. Restore a displaeed urethra to its normal position beneath 
the pubic arch. 

Pigs. 2 to 10, inclusive, show the consecutive steps of the new tech- 
nique which was successfully used to cure urinary incontinence in a 
woman in whom two previous vaginal plastic operations had failed. 

Pig. 2 shows the midline of the antei’ior vaginal wall being placed 
under tension with Allis clamps from the external urinary meatus to a 
point about halfwaj'' to the cervix. The dotted line indicates the bne of 
the original incision used to expose the muscular walls of the urethra 
JJ and bladder B, as .shown in Pig. 3. 



Fig. 1. — a. Diagrammatic representation of a technique of transplanting 
rectus abdominis fascia for cure of urinary incontinence. A, Strips oi rectus 
dominis fascia ; U, urethra ; R, recti muscles. V, Urethra ; P, recti 

abdominis fascial sling ; relaxed position of recti muscles ; posui 
muscles when contracted as with straining. 

This incision is carried through the vaginal mucous 
entire thiclmess of the muscular Avail of the vagina including ^ „ 

connective tissue, Pig. 3, E'^, which can be seen as a smooth gli^ 
layer intimately attached to its outer bladder surface._ If the 
carried to this plane of cleaAmge and the bladder is displaeed, i '' 
noted that on either side of the midline there is another dense aj 
connective tissue. Pig. 3, E^, which is attached to the musculature 
bladder Avail, Pig. 3, B. - 

There is still difference of opinion as to the origin of the lajmis ® 
nective tissue E^ and E^, but they are probably no more Ih?^ struc- 
trophied layers of the connective tissue AAdiich act as ^^fecn the 

tures for the muscle fibers of the vaginal and bladder AvaUs. tissue 

vaginal and bladder AAmlls and extending betAveen the ^ -n-liicli 

layers E^ and E^, there is another thin layer of loose areolar ti 
is a part of the endopehue fascia. It is in this layer ot loo 




ALDRIDGE: URINARY STRESS INCONTINENCE 


401 


sphineterlike action will be developed. From a careful study of all these 
procedures, it seems unlikely that the pyramidalis, strips of levator or 
recti muscles, the gracilis or bulbocavernosus muscles can be mobilized 
and displaced to the positions recommended without almost complete 
destruction of their nerve and blood supply. In addition to this, there 
is always uncertainty as to the development of the pyramidalis and 
bulbocavernosus muscles. 

Through experience it has been found that in some eases of stress in- 
continence of urine, the production of a urethral stricture is sufficient to 
effect a cure. It seems fairly certain that the good results claimed for 
all the techniques briefly described above have been attained through 
improved support for the urethra and partial urethral strictures. 

In 1933, Priee^“ reported on a technique he used to relieve urinary 
incontinence in a young woman who had congenital absence of the coccyx 
and sacrum. Loss of urine was neurogenic and congenital in origin. 
The procedure that he worked out is of interest, because it incorporates 
the fundamental principle which has been employed in the new technique 
that I wish to present. In the technique he used, a strip of fascia lata 
was passed beneath the urethra by the suprapubic route and the free 
ends were fixed to the recti muscles 5 cm. above the puliic bone. He had 
great difficulty in passing the fascia beneath the urethra. Although he 
accidentally opened the bladder and the wound subsequently became 
infected, the patient was eventually cured of her urinary incontinence. 

PROCEDURE 

Pig. 1 {a and h) represents diagrammatieally a new surgical procedure 
for the cure of female stress incontinence of urine. It is like the Stoeckel 
technique in that it utilizes strips of fascia from the aponeurosis of the 
olilique muscles of the abdomen which are displaced backward above the 
pubic bone and sutured beneath the urethra to form a supporting sling. 
Success of the Stoeckel technique is supposed to depend upon leaving the 
fascial strips attached to the pyramidalis muscles with the hope that by 
their contraction the urethra will be compressed thereby preventing the 
escape of urine from the bladder. 

The technique to be described differs from the Stoeckel procedure in 
that the aponeurotic strips A are passed through instead of between the 
recti muscles R at about 4 cm. above the pubic bone P (Pig. 1, a), before 
they are sutured to form a sling beneath the urethra U. When the ab- 
dominal wall is relaxed, it settles baclrward toward the abdominal cavity. 
Upon straining, as with lifting, sneezing or coughing, it bulges forward. 
This has the effect of changing the location of the relaxed recti muscles 
(Pig. 1, b, R^) to a position represented by the dotted line (Pig. 1, b, R~). 
This automatieally results in a compression of the urethra U through the 
pull of the I’ecti muscles on the fascial sling A. 

Success of this technique in curing urinary incontinence can probably 
be increased if it is combined with tlie usual vaginal plastic steps whieii 
are ordinarily employed to : 

1. Reduce the caliber of a relaxed urethra to its normal size, 
including repair of its torn sphincter muscles. 
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Fig 5.--By blunt dissection the plane of ger’^irbe'S/p^f‘‘ through this 
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Fig. 2 Dotted lino shows location of original incision in anterior vaginal wall. V, 

Urethra ; B, bladder. 



Fig. 3. — Anterior vaginal wall opened exposing the muscular walls of the urethra 
and bladder. U, Urethra ; B, bladder ; E', connective tissue layer on outer bladder 
surface of vaginal wall ; B’, connective tissue layer on bladder wall. 



406 


AMERICAN JOURNAL, OF OBSTETRICS AND GYNECOLOGY 



Fig. 7. — Apposition of the mesial margins of tlie connective tissue layers F* is being 
carried forward over the urethra for additional support. 



Inc tire beinP 

Fig. 8.— a. Fascial strips A from the aponeurosis of the obliqu^^'J^^g'^ points about 
separated tlirough a Pfannenstxel incision, h. The the fascial str P 

2 cm from tlie mesial margins of the recti muscles R through 
A are passed backward before encircling the urethra. 
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tissue that practically bloodless blunt dissection can be carried out in 
every direction. In fact, there is no other natural plane of cleavage in 
the anterior vaginal wall. Attempts at dissection in any other plane may 
result in hemorrhage which is troublesome and difficult to control. 

By keeping the layers of connective tissue E'^ and E^ on the bladder 
and outer surface of the vaginal Avail under tension with Allis clamps, 
1 and 2 and 5 and 6, as shown in Fig. 4, it is possible by blunt dissection 
to open an almost bloodless space betAveen E^ and E^ Avhich can be ex- 
tended forAvard on either side of the urethra. 



Pig, 6. — The wall of the urethra U is being infolded with mattress sutures to re- 
duce its caliber and to reunite the torn ends of the sphincter muscles. The mesial 
margins of the connective tissue layer £- on the bladder have been brought into ap- 
position with chromic catgut sutures. 


Starting in this plane of cleavage, it is easily possible, as shoAvn in 
Fig. 5, to pass a finger upAvard behind and above the pubic bone nearly 
to the point of attachment of the abdominal muscles to the pubic crest 
Avithout risk of injury to the bladder or urethra and Avith very little 
bleeding. 

Fig. 6 shows the lumen of the overstretched urethra being reduced 
in size by mattress sutures of fine chromic catgut Avhich infold its Avail 
and bring into apposition the torn ends of the urethral sphincter muscles. 

Figs. 6 and 7 also show Iioav the thinned-out mesial margins of the 
connective tissue E- on the bladder Avail are united in the midline bj" 
interrupted sutures of fine chromic catgut to provide additional support 
for the bladder and urethra. 
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Fig. 9 shows ilow clamps 7 and 8 are passed forward above the pubic 
bone through spaces opened by finger dissection as shoivn in Fig. 5. 
Clamp 8 has been forced gentlj'- forward through between the fibers of 
the rectus muscle and is about to pick up the tip of the aponeurotic 
strip A. By use of clamp 7, the fascial strip has been draivn haclnvard 
into the vaginal wound. After the fascial strips have been brought 
into the vaginal wound on either side, they are placed under the urethra 
as shown in Fig. 10, and are sutured together with sufficient tension to 
slightly elevate the urethra at about the point at which it connects with 
the bladder. 



ijL-— E?#! 








fascial sling 


Fig. 10.— The fascial strips A have l>een united in the midhne W^^ 
beneath the urethra at its junction with me oid. 

When this has been accomplished any excess ^ if ^re brought 

the anterior vaginal wall and the incised marpns i pntmt sutures, 
into apposition in the midline Avith interrupted chi ,.gyent the de- 
The abdominal incision is carefully closed _m layers i in 

velopment of an incisional hernia._ technique there is 

the abdominal Avound, as it is obvious thp a from the vagina- 

some risk that infection may be earned into tlm de- 

In the technique as described, aponeurotic preferred, 

veloped through a low transverse abdominal game manner 

longitudinal rectus abdominis fascial strips, o^^aiimd i opportunity 
through a low midline incision, may be used the fascia lata 

presets itself, it is proposed to try the use 

of the thigh. If this was done, it Avould seem ^ the fibers of the 
strip forward through the vaginal Avound and ^ ^ ti muscles and 

recti muscles. They could then be united between the recti 
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Having completed these steps in the vaginal part of the procedure, 
the aponeurosis of the oblique muscles of the abdomen is exposed through 
a Pfannenstiel incision as shown in Pig. 8, a. 

A strip of the aponeurosis A, about 6 cm. in length and 1.5 cm. in 
width is then dissected free, starting at the outer end on either side and 
carrying the dissection to within about 2 cm. of the midline where it is 



j^iB. B. — Clamps 7 and 8 passed forward in the spaces opened bv Unger dissection 
as shown in Fig. 5 are being used to grasp the fascial strips A and to draw them into 
the vaginal wound with one on either side of the urethra. 

left attached. The arrows on the dotted lines projected from the attached 
ends of the aponeurotic strips A, to the cross section of the abdominal 
wall in Pig. 8, b, indicate points about 2 cm. from the inner margins 
of the recti muscles S, through which the strips are passed as they are 
drami backivard along either side of the urethra. 
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4. It takes advantage of the favorable anatomic relationship of the 
recti muscles to the urethra. By utilizing the normal variation in posi- 
tion of these muscles, in response to changes in intraabdominal pressure, 
compression of the urethral lumen is automatically increased at the exact 
times when it is most necessaiy in order to prevent leakage of urine. 


CASE REPORT 


The case that I wish to report is that of hlrs. M. McD. (Hospital No. 
35233), 53 jmars of age, and of medium weight and stature. Her past 
histoiy revealed nothing of importance with the exception of conditions 
which had occurred incidental to her pregnancies. 


During thirty years of her life, she had a rather remarkable experi- 
ence from the obstetric and gynecologic point of view. Between the ages 
of 23 and 41 years, a period of 18 years, she had 14 pre^aneies. le 
patient ma.y be excused for loss of memory regarding the details o som 
of her deliveries, but so far as could be determined from her sta 
and the available hospital records, the outcome of her pregnancies 
as follows : 


1. Six full-term pregnancies xvith one forceps delivery and ^ 

spontaneous deliveries. _ , , 

2. Two premature, spontarreons deliveries at five months g ‘ 
tion. 

3. Five spontaneous abortiorrs. ^ 

4. A laparotomy with removal of one tube for ruptured P 

pregnancy. 

The birth weights of 5 of her full-term babies rairged from 8 pound 

ounces to 9 pounds 9 ounces. , iiad a 

At 34 years of age, after her fifth full-term At 

vaginal plastic for birth iirjuries and arr operation for r ^ 

47 years of age, a complete vaginal plastic i of the 

hospital in Flushing, Long Islaird. At the same time, ^ This 

uterus was removed by supravaginal hysterectomy urine, 

operation failed to relieve her chief complaint of vncinal plastic 

Four years later, at 51 years of age, another comp e ° the 

was done at the Woman’s Hospital. ^_,,blesoine sjanp- 

anatomic result appeared to be excellent but her most 
tom, incontinence of urine, still persisted. , xTog^jital for 

On June 17, 1941, she was readmitted fo this report, 

the combined vaginal and abdominal operatioir descri 
She was eatheterized during the first three discharged, re- 

then until her sixteenth postoperative day, when j-kably free 

f>nvfirv was Quite uneventful. She was continent a rMlowing 


covery was quite uneventful. She was continent 
from any bladder sjTuptoms. Now at nearly "V The patien 

this operation, 'the anatomic result appem’s to Pe s • 

j Itocj Imrl T\n IpfllrfljO'fi of TirillB sinCG tll6 ^ 


this operation, xne aimiuimc , 

declares that she has had no leakage of urine since the oaj 
tion and that she is entirely free of any bladder urine con- 

From the patient’s statements she had ^ follmnng de- 

tinuously for 29 years. It began as stress relieved 

livery of her first baby by forceps at 23 years f ^jie birth of her 

by the operation described at 52 years of age. and mgbl 

last baby at 37 yeai-s of age, she had constant leakage both ciaj 
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its overlying fascia, leaving a loop of fascia as a sling beneath the 
urethra. Theoretical advantages of using a strip of fascia lata are ; 

1. It would avoid difficulties encountered in getting fascial 
strips in patients who have sears of previous abdominal in- 
cisions. 

2. By avoiding the necessity of excising any abdominal fascia 
and eliminating the necessity for a rather long abdominal 
incision, the chances of wound infection and postoperative 
incisional hernia might be reduced. 

3. By use of a fascia stripper, an adequate strip of fascia lata 
could be obtained through two small skin incisions of the 
thigh. 

COMMENT 

The new procedure that has been described was devised primarily with 
the hope of curing post-partum, urinary stress incontinence in women 
in whom vaginal plastic surgery seemed inadequate. As pointed out, 
surgical failures by the vaginal route may be due either to excessive 
damage to the urethral sphincter muscles or possibly to unrecognized 
injuries to the nervous mechanism which controls the functions of the 
urethra and bladder. If, by further experience, it can be shown that 
it is reasonably successful in such cases, it is hoped that the same tech- 
nique can be used to develop urinary continence in women in whom 
it is necessary by plastic surgery to construct a urethra. This includes 
women in whom the urethra is partially or completely absent as a result 
of congenital malformations or destruction from birth injuries. 

The disadvantages of the procedure are that it requires a pains- 
taldng technique which should not be undertaken by a surgeon who has 
not acquired a modern conception of the anatomic structures in the 
anterior vaginal wall about the urethra and bladder. Dissection in 
this region is safe and nearly bloodless if carried out in the planes of 
cleavage described above. If these tissue planes ax’e not followed, blood 
loss may be excessive and the bladder and urethra may be subjected to 
serious damage. Difficulties in the dissection are increased by the fact 
that this technique is particularly suited to patients who have had one 
or more preidous unsuccessful vaginal plastic operations for the same 
condition. In such circumstances, considerable scar formation is likely 
to be encountered. 

It seems fair to state that the new procedure which has been described 
has certain advantages over those previous^ recommended, in that: 

1. It utilizes the rectus abdominis muscles which are always well de- 
veloiied and easily accessible. 

2. It involves no displacement of the recti muscles or possible loss of 
function through damage to their nerve or blood supplj\ 

3. It develops a fascial sling in a position and manner which promdes 
additional support and external pressure to the urethra at the point 
where it is likely to be most effective, i.e., at the junction of the urethra 
and bladder. 



ADENOMYOSIS OP THE FALLOPIAN TUBE^' 

Donald H. Wrork, M.D., and Albert C. Brodeks, M.D., 
Eochester, Minn. 

(From the Department of Surgery, Mayo Foundation, and the Section on Surgical 

Pathology, Mayo Clinic) 

T he distinctive morphologic characteristic of adenomyosis of the 
oviduct is the presence within the entire circumference of a thickened 
segment of myosalpinx of multiple, tubular, small caliber diverticuli of 
the tubal mucosa. While the process may involve the entii’e length of 
the tube, it is usually confined to the most medial segment of the tube. 
Fixed specimens of oviducts from 87 women who had the disease on one 
or both sides have been examined during the course of this study, the 
chief purpose of which is to consider its surgical significance. 

Adenomjmsis of the tube is an entity distinct from serosal endo- 
metriosis, by which term is meant the presence on the pelvic serosa of 
an endometrial adenosis (endometrium-like mucosal stroma with epi- 
thelium of either tubal or uterine type). This study is not concerned 
with this latter disease. A summary of the differences between the two 
conditions is presented a few pages hence. 


DESCRIPTION 

For 81.4 per cent (S.E.t ± 4.2 per cent) of 86 of the cases studied, 
the tubules penetrate the entire thickness of one or both „ 

(Table I). The epithelium of these glandlike structures is tubal m . 


Table I. Location of the Tubules of Adenomyosis Tubae as Seen in Cn ■ ■ 
Sections Taken Through the Centers of Involved Segmen 

LOCATION 

Panmural 

1. Transmural continuity of epithelium of main tubal 
lumen with, overlying serosa (tuboperitoneal fistulas) 

2. Subserosal, without apparent serosal continuity 
Midmural (inner half of musculature) 

Inner mural (subluminal) ^ 



*It is probable that study of serial sections would have auEmenx 
appreciably. 



for almost all of the specimens studied; rarely is it uterine 
usually is ciliated. There is occasionally a single sharp-poi 


submitted by %'p 


•Abridgment of section on "Adenomyosis tubae” of thesis . 

to the Faculty of the Graduate School of the University of Minne 
fUIment of the reauirements for the degree of M.S. in Surgery. 

use of the formula 

/A X (100-A) 


tStandard error, calculated by 

S.E. (± per cent) = where 

A is the percentage t *^|uaTseries. 

n is the number of caseo m 
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and for this reason rarely left her home. She was unimproved following 
the two vaginal plastic operations at 47 and 51 years of age, but declares 
that her last operation was a complete success. 

In conclusion it may be stated that : 

1. A woman who, through loss of urethral sphincter control, had had 
partial urinary incontinence for twenty-nine years was cured by a new 
surgical technique after two vaginal plastic operations for the same 
condition had failed. 

2. The new surgical procedure was devised primarily for the relief 
of urinarj^ stress incontinence. It may prove to be of value as a step 
toward developing urinary continence whenever it is necessary by 
plastic surgery to construct a urethra that is absent as a result of con- 
genital malformations or destructive birth injuries. 

3. Ultimate success of the new procedure which has been described 
must depend upon whether the mechanical and surgical principles in- 
volved are sound. 
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DISCUSSIOFT 

DE. THOMAS C. PEIGHTAL. — Dr. Aldridge has devised an admirable means by 
which the newly constructed periurethral fascia support is re-inforced at the point 
of greatest strain on the sutures. Thus, for instance, by his rectus fascia sling, the 
Kennedy operation may be strengthened at the weakest area where the tissues 
beneath the midurethra most often break down. This is a notable advance in 
the surgerj' of stress incontinence and we shall do well to utilize it. 

DE. GEOEGE F. HOCH. — Dr. Aldridge and I had a patient in common who 
had two unsuccessful attempts at correction. After the second operation a mass 
of scar tissue along the urethra acted as a barrier. For a time the result was 
perfect but soon this tissue disappeared and her incontinence returned. What 
caused this change? Very likely poor blood supply of this devitalized tissue. 
The use of live tissue should correct this error. 

I believe in all these conditions teamwork between the gynecologist and urolo- 
gist should decide whether the patient is suffering from an incontinence or an 
urgency secondary to some urologic disease, before any operative procedure is 
done. It may prevent some unsuccessful operations. 

DE. BENJAAHN P. WATSON. — I am especialW interested in the technical 
aspects of this procedure. 

I and some others saw Dr. Miller do one of those fascial support operations, 
using vertical strips from the two recti muscles; it is quite a formidable pro- 
cedure. I was impressed by the simplicity of Dr. .iVldridge’s transverse incision 
technique, taking two fascial strips laterally from the rectus sheath. 



414 


AMKRICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Adenomyosis tubae was found to be bilateral for 83 per cent and 
unilateral for 17 per cent of 53 eases in which complete pathologic 
examination of the oviducts was possible (S.E. ± 5.2 per cent). 



Fie. 1.— Cross section through isthmus of ‘ tuhu"es"’are’ U’P^cal 

irregularity of the muscle and the panmural distribution of tue 
Of most such specimens (X7). 



49 

Fig. 2.— Cross section of central portion ®s'^TOraet°rSal’adeno^^^^ 

age, operated upon because of leiomyoma ^with endornetiium^jjjn 

segments in the tubai isthmuses, bilateral ’ ^ largest canal is W® 

stSma beneath a portion of the tubal epithelium. The large.i 

tubal canal (X80). 

Another phase of tliis study is concerned vnth an endoroeU.^ 

mucosal stroma which was found to be associated vitl g • gj. cent), 

for 70 per cent of 81 cases of adenomyosis tubae ( pi-edominate-s, 
Among such specimens the tubal type of mucosal sti P 
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trusion of the mucosa within the tubule which is without secondary 
folds; such a structure may represent a rudimentary endosalpingeal 
plica. 

The junctions of these intramural tracts with the main tubal lumen 
are commonly right-angled. As such a tubule approaches the main 
tubal lumen, its caliber diminishes and it communicates by means of a 
narrow neck with the main canal, entering between two of the plicae. 
Concerning their course through the musculature, Rosenberger^® has 
published the only drawing to be found among the previous writings 
on the subject depicting the eoux’se of such tubules as seen in a longi- 
tudinal section of an oviduct involved by adenomjmsis. Their interlacing 
course, with occasional enlargements at their infrequent junctions with 
one another, is illustrated. 

Although varying from one to 100 for the oviducts of 82 women, an 
average of 22 canals per cross section (each tubule cut several times) 
was found on study of sections taken through the centers of segments 
involved by adenomyosis. 

An excessively thick and irregularly arranged myosalpinx is present 
in the segment involved by adenomyosis for 89 per cent of 72 of these 
instances (Table II). The distribution of the size of adenomyotie 


Table II. Muscle Component of Adenomyosis Tubae 


TYPE* 

, quantity of myosalpinx 

CASES 

1 PER CENT 

1 

Not perceptibly increased 

8 

■mnBH 

2 

Slig'litly increased 

19 


a 

Considerably increased 

41 


4 

Very abundant muscle 

4 



Total 

72 



‘Type 1 is properly designated as adenosis ; adenomyosis is the most accurate name 
for the remainder and the best collective name for the group. 


Table III. Size of the Classic Type op Adeno .myotic Nodules (at Tubouterine 
Junction) fob Forty-Pour of the Fifty-Four Instances 


SIZE, CM.* 

CASES 

1 by 0.5 

2 

1 by 0.7 

7 . 

1 bv 1 

IS 

1.5 by 1 

11 

2 by 2 

4 

J by 2 

1 

5 by 2 

1 

Total 

■ 44 


‘The first figure represents the axial length of the lesion, and the second figure its 
diameter at the largest point. 


nodules is given in Table III. The enlargements of the tube, which are 
due chiefly to an increase in the muscle component, are often sym- 
metrical, and the proee.ss is often bilaterally symmetrical. Usually, al- 
though not necessarily, the increase in the quantity of tubal muscle bears 
a roughly quantitative relation to the number of tubules seen on cross 
section. Serial sections may demonstrate an isolated tubule in specimens 
suspected of representing a thickened myosalpinx only, although the 
thickened muscle may be present alone as a prominent uterine cornu 
(not a bicornua te uterus). For adenomyotie regions of the tube there 
is a less distinctive separation of longitudinal and circular muscular 
lamellae than is normal; in some instances the musculature is cros-sly 
irregular (Fig. 1). 
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fT” tubal lumen tliau around the intramural adcao- 

cyS tS n, to be cystic, although 

nrnr’rxjQ • n ^ expected to occur commonly if the causative 

tl eTa uTmTu the tubules :!::: 

1 e r / N ^"terpreted easily as a formation likely to ho 

~ - 

frequently bilaterally symmetrical. The 
4 * ^’Gsult of an inflammatory ])rocess does not ac- 

n ne ^ 01 t le ligh incidence of .specimens showing similarily of size 
and position of nodules on the two .sides. 



ased 28 years ffn«r=fif 7 ” center of lateral isthmus of an oviduct of a single "’oni®”' 
hke lumen of because of leiomyoma uteri, showing cribriform or J3,ttice- 

Pseudoglandular ss^nfni;+^®‘” congenital rather than adhesive, follicular, o 

Panmural adenomvnl^i”®^^.*!?-' Elsewhere in such specimens were many reSJons “f 
in other cases”ft™vas found '« alone only once (in control series)^, 

of adenomvosis with adenomyosis (present among 23 per cent of 58 ^s®- 

showing both adenn^,^®^; ^ found among only two of H’®. „ 

were present througlfo^T^f pregnancy. Tubal epithelium and tubal strom 


• There^ are more tubal anomalies among a series of specimens of 
a. enomyosis tubae than among a comparable series showing etndences 
0 c ronie salpingitis. In 23 per cent of the 58 cases comprising Adeno- 
myosis Series 1 and 2, a cribriform endosalpinx of the type shoYm in 
Fig. 3 was present. Segmental agenesia of the endosalpinx was present 
for 4, segmentally miniature lumen (a seventh of tlie nomal diameter) 
for 1, and diffuse adenomyosis without a main tubal lumen for 6 of the 
specimens among these 58 cases. In all, in 41 per cent of 58 cases of 
adenomyosis tubae there was some other developmental anomaly of the 
tube on one or both sides (S.E. + 6.5 per cent). 

5. Unilateral adenomyosis tubae frequently is accompanied by homo 
lateral adenomyosis uteri; the freqiienej’’ of this concurrence has not been 
established. This situation suggests that there may be a predominant 
involvement of one of the two Muellerian canals of one pci-son by the 
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the endometrium-like endosalpinx being present focally throughout 
them; it more often surrounds the epithelium of the tubules than it does 
that of the main tubal canal (Fig. 2). The question whether this con- 
dition adenomyosis, or their concurrence possesses the greatest signifi- 
cance has not been settled. 


ORIGIN 

There are three principal hypotheses of the origin of internal 
kluellerian adenomyosis: (1) that it. is the result of inflammation, (2) 
that it is congenital, and (3) that it represents a blastoid growth of epi- 
thelium from a normally placed Muellerian mucosa. 

DougaP stated that adenomyosis tubae was known as an entity for at 
least fifty years before the contribution of von Reeld.inghausen^'^ ; how- 
ever, little interest was shown in the condition until the appearance of the 
latter’s monograph in 1896. He was reminded of the mesonephroi! by 
these structures, believing that some of them represented Henle’s loops 
and glomeruli. He called such fusiform enlargements of the medial 
isthmus “tubal angle adenomas” (Wolffian). Pick, Kossman and Lock- 
stedt (quoted by Villard and others^H lent their support to the belief 
that the tubules arose from the Wolffian body. By means of an em- 
bryologic approach, Meyer demonstrated this hypothesis to be untenable. 

Chiari,^' ^ one of the first to write on the subject, contributed the term, 
“salpingitis isthmica nodosa,” which is used occasionally today. As his 
term implies, he considered the condition to be the result of foregoing 
salpingitis. After this idea had fallen into the discard during the years 
following Chiari’s publication, von Franque (quoted by DougaP) re- 
vived the hypothesis of an inflammatory genesis for adenomyosis of the 
tube. Meyer, the most able protagonist of this concept, stated his be- 
lief that the doinigrowth of tubal mucosa was the result of hormonal and 
inflammatory stimulation, and that the increase in the muscular com- 
])onent of the structure was a form of hyperplasia in consequence of ir- 
ritation about the penetrating growth of the tubules. Villard and others 
supported this view. In all, many contributions have been made, few 
in English. 

Supporting the hypothesis of congenital origin, Schridde and Schoen- 
holz, Lahm,^®’ Mestitz, and Weyeneth have made outstanding con- 
tributions. The last mentioned expressed his disagreement with Meyer’s 
belief that adenomyosis tubae does not oeciTV among newborn girls. Solu- 
tions for these problems, which require microscopic study of serial sec- 
tions on a large scale, have not been settled yet unequivocally. Hoehne 
and Lehwirth have also made extensive studies on the subject. 

In favor of the developmental (cither congenital or postnatal), and 
opposed to the inflammatory genesis of adenomyosis tubae, the following 
evidence is available: 

1. Adenomyosis is more common at the uterine ends of the oviduct, 
which inflammation touches lightly, than at the ampullar portion where 
the residue of inflammation is prominent. 

2. There is no scar tissue to be seen around the usual adcnomyotic 
tubule. When there has been previous sabiingitis. its residue is more 
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not denied that such could occur; however, such an occurrence must be 
very uncommon indeed. 

It is probable that the uterine mucosa and the juxtauterine endo- 
salpinx (the middle Muellerian segment being the most highly differ- 
entiated portion of the tract) not only are more likely to be the sites 
of anomalies, but have a greater capacity than the upper and lower 
parts of the tract to react to any type of stimulation (physical, hormonal 
or inflammatory) by downgrowth of tubules. It is true that adenosis of 
the vagina and of the upper reaches of the oviduct is much less frequent 
than is the disease in the middle segment of the Muellerian tract. 


DIFFERENTLVTION OF “INTERNAL” AND “EXTERNAL” ADENOMYOSIS 

The lesion under discussion here is the so-called “internal tjpe of 
Muellerian adenomyosis. By the “external” type generall.v is meant tie 
presence in or on the pelvic serosa or other extragenital sites of reoions 
of Muellerian mucosa. This is more properly a form of adenosis, since 
there is rarely any muscle growing with the ectopic endometnnm 
tissue. Reference may be had to Table TV for other points of i eren 


Table IV. Differences Between Adenomyosis Tubae and Serosal 

Endometriosis 


— 

" oppo<5AT. endometriosis 

DIFFERENCES 

Synonyms found in study 
of the literature 

ADENOMY'OSIS TUBAti 

Internal adenomyosis, in- 
ternal endometriosis, endo- 
salpingosis 

External endometriosis, ex 
ternal adenomyosis, aee- 

nosis ' — -» 

Tubal or uterine 

NoHn'TonUhmtywtli 

mucosa of mam tubal lu 
men; closed or open to 
serosa 

Epithelium of tuhules 

Usually tubal type 

In continuity w'itli mucosa 
of main tubal lumen; occa- 
sionally with overlying 
serosa 

Length of tubules 

Traverse radius of tube tor 
81 per cent of cases 

Short or nonexi»i''=“^'' 

Location of tubules 

Intramuscular 

Tubules mainly submucosal 

Mav invaae jnuavi^ 
distance; not often o 
tubes 

Mucosal stroma 

Chiefly tubal type 

Usually uterinejjj^^^ — 

Absent; adenosis o^ _ 

1 Almost always opgj p- 

Muscle component 

Excessive and irregular 

Patency of ostium 
Dysmenorrhea 

Closed more often 

Bare 


tion between the two conditions. Several instances w .q/ clinic, 

ditions existed concurrently have been encountered a .^ggnted a 

in which instances it is possible that the ‘^^®^^®^gj^etriuni-like 

transmyosalpingeal extension of the adenomyosis. . jjj of the 

endosalpinx was present foeally beneath discussed else- 

“internal” tubules within these specimens. This will be disci 


Some writers group adenomyosis and serosal en -g gndo- 

nder one heading, referring to them collective y 
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process. Weyeneth first recorded an observation of this feature of the 
disease, and several such observations were made during the course of 
the present study. 

6. Adenomyosis has a predilection for the tubouterine junctional zone 
of tlie Muellerian tract, just as other anomalies of the body (such as 
those of tlie enteron) have a predilection for transitional segments. Its 
incidence is thought to diminish eaudad and craniad from the tubo- 
uterine junctional zone, 

Sampson made a significant contribution to the study of the genesis 
of some types of adenomyosis tubae, as well as of serosal endometriosis. 
By means of studies of tubal stumps after salpingectomy he demon- 
strated that new tubules had grown from the previously ligated tubal 
mucosa (“endosalpingosis”) among 76 per cent of 147 tubal stumps, 
wliereas gi’owth of new tubules was present among onlj’- 8 per cent of a 
control series of 200 specimens. As he indicated, this is excellent evi- 
dence that some of these lesions found in tubes not previously operated 
on may be acquired during adult life. Among the 118 control cases re- 
ported herein (194 oviducts) in 9 cases, or 7.6 per cent, adenomyotic 
regions were found on one or both sides. Sampson found, not only that 
the new growth of tubules from the tubal stump penetrated the adjacent 
myosalpinx, but that in some instances penetration of the overlying 
serosa occurred with involvement of the bowel (6 cases), the ovary (4 
cases), or the abdominal wall after ventrifixation of the uterus (3 cases). 
For 2 specimens he found tubal pregnancy within the tubal stump, 
the result of canalization incident to the penetrating growth of the 
tubules. Since inflammation was present among 18 of the specimens 
studied by him, he interpreted the mucosal proliferation as probably 
having been initiated by inflammation and by the trauma incident to the 
salpingectomy. 

The proximity of the most medial .segment of the tube to the most 
rapidly regenerating tissue in the female body (endometrium during 
sexual maturity) suggests that the penetrating growth of adenomyotic 
tubules may be akin to the rapid regeneration of the mucosa of this 
adjacent segment. 

There may be a relation between the absence of a muscularis mucosae 
and submucosac in the Muellerian tract, and the development of adeno- 
myosis. In many regions throughout the oviduct the epithelium lies 
practically in contact with the myosalpinx, the lamina propi'ia of the 
mucosa being extremely thin. A process similar to adenomyosis rarely 
if ever occurs among those hollow viscera having such layers intervening 
between muscle and mucosa. 

In summary of this section it may be said that some instances of 
adenomyosis tubae are congenital, while others arc acquired during adult 
life, and that the liistologie characteristics of the lesion do not resemble 
those of lesions known to bo the result of inflammation. During the 
course of this study no sjiccimen was encountered wbicli presented tlie 
characteristics usually ns.sociated with a post inflammatory picture. It is 
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rather than of Wolffian origin. Certainly in many instances it is only 
by means of mieroseopie study’- of serial sections that one can distinguish 
between the two types of tubules. 

For two oviducts nodules measuring 2 by 2 by 2 cm. have been found 
at the ampullar ends (Fig. 4). At the uterine extremities of both of 
these two specimens there was panmural adenomyosis. Both of these 
large nodules were filled with clotted blood and in each instance the 
cavity of the mass was in continuity with that of the tube. Such struc- 
tures are commonly called “ adenomyomas ” although they do not have 



MtlBIC 2j 5j 4j 
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« iiDori bGCflUSfi 

Pig. 4 . — Dorsum of uterus of a 59-year-oId woman diameter of the u- 

carcinoma of the endometrium. Right purulent tup isthmus of t*’® 

formly thickened tube on the right is 8 mm.. ^ The lumen of thy ma 

is 5 mm. Diffuse adenomyosis throughout the right tube, i continuity 'wd 

measuring 2 by 2 by 2 cm. at the ovarian end of the ri£it pg,g of tne 

the main tubal lumen. One of the fimbriae may be seen ar 
mass. This sac contained clotted blood. 


the structure of a true neoplasm. The mucosa within t lese v 
ments was for the most part absent, probably as the resu 
necrosis. The wall of each, composed of heavy scar tissue, ,g. 

not seen among specimens of tubal pregnancy. They im of 

sent manifestations of the same process present 
each of these two oviducts, similar to rectovaginoseptal 


COLLECTION AND RECOGNITION OF SPECIMENS OF ADENOMYOSIS 

Table V shows the methods of selection of the several 
studied, and Table VI lists the primary reasons for op 
87 patients who had adenomyosis tubae. Adenomj 
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metrium, ” “ Muellerianosis, ” “ adenomyosis ” or “ endometriosis. ’ ’ This 
no longer seems warranted in view of their entirely separate nature and 
significance. 

PATHOLOGIC DIFFERENTIAL DIAGNOSIS OF ADENOAIYOSIS TUBAE 

Oviducts that are the site of chronic salpingitis may be so amazingly 
tortuous that an accurate cross section is difficult to secure. Cross sec- 
tions of such specimens frecpiently cut through parts of the lumen sev- 
eral times, giving the impression that some of the canals are apart from 
the main tubal canal. Study of several nearby sections reveals the actual 
circumstance. The same is true for the occasional specimens having a 
bifurcated lumen. 

Without serial sections it may be impossible to distinguish between 
adenomyosis and serosal endometriosis, since some specimens of adeno- 
mj’osis tubae ma.y have an endometrium-like mucosal stroma. FrankP'® 
and Sampson have also made this observation. 

On gross examination it may be impossible to distinguish a prominent 
uterine cornu from a cornual nodule of adenomyosis. There exists a 
cornual hyperplasia or thickening of muscle without adenosis; however, 
for such instances only serial microscopic study can exclude the presence 
of the adenosis component. As much as the entire isthmus may be char- 
acterized by an unusually heavy myosalpinx. Such specimens with or 
without epithelial tubules are often labeled "hypertrophy” of the 
oviduct. 

At times adhesive endosalpingitis may be so severe as to leave an ap- 
parently glandlike picture on cross section. This has been called "follicu- 
lar” salpingitis by Falk.^’ ® That such instances are of inflammatory 
origin and are not adenomyosis is immediately apparent to one who has 
studied sections of specimens of both diseases. Fig. 3 is a section of a 
specimen having an anomalous type of endosalpingeal structure; we 
believe it does not represent a postinflammatory residue. 

For the uterus the point at which the normal structure stops and 
adenomyosis begins often is not evident. However, since the epithelial 
boundary of the oviduct is rarely violated by that epithelium, it is 
.iustifiablc to designate a condition as adenomyosis when the m 3 ’Osalpinx 
is invaded by the tubal epithelium. 

Often some of the tubules of adenomyosis tubae are found to be seg- 
mentally cystic. This is especially apparent where endometrium-like 
mucosal stroma is also present in the specimens; this maj- result from 
localized occlusions due to sanguineous desquamate. The lining of such 
dilated tubules has the appearance of pavement epithelium and the pic- 
ture reminds one of Wolffian tubules. Yon Recklinghausen, who con- 
•sidered "tubal angle adenomas” to be Wolffian remnants, may have 
studied specimens containing these scgmentally cystic tubules. Within 
such dilated tubules the presence of an intraluminal "spur” (rudi- 
mentary plica?) probably indicates that the lesion is of ^fuellerian 
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somewhat lower. The exact frequency of their association has not been 
established. 

The relatively high incidence of concurrence of ieiornyoma uteri and 
tubal adenomyosis noted here and mentioned in the relevant literature 
is apparent ratlier than real. Surgiealb’^ removed tissue showing both 
conditions is available for study because of the uterine tumor; however, 
cases vvere selected for this study solefy because of the presence of adeno- 
myosis tubae. Although tlie exact incidence of adenomyosis tuhae among 
specimens of uterine leiomyomas is not at hand, it is apparent that the 
figure is much loAver than the 30 jier cent incidence of uterine leiomyomas 
among specimens of adenomj'osis tubae which is noted here (Table VI), 
the height of this figure being due to the method of selection of eases 
for study. 

Table VII .shows numerieall.v that most of the oviducts studied here 
which had been recognized previously as containing adenomyosis were 
cornual in location. Those newly discovered during the course of these 
examinations were particularly those wherein the enlargements vyere not 
obvious grossly, or for which the disease wms diffusely distributed over 
the tubes and which therefore elosel.y resembled specimens that were 
the site of salpingitis. 

The recognition of the disease at laparotomy is greatly aided if one 
considers any irregularity, unusual firmness or apparent scarring o 
the isthmic segments of the tubes as very probably^ being adenomyosis. 
Thickening of the isthmus, if markedly at variance from the texture o 
the remainder of the oviduct, is quite likely to be due to adenomyosis. 
Tissue in situ that is the site of the disease is remarkable chiefly foi its 


Table ttll. Distribution of Adenomyosis Tubae Along the Oviduct 


1 — — ' ~ h o 

LOCATION 

ADENOMYOSIS 
SERIES 2* 

remainder of 00 

CASES* 

NO. 

PER CENT 

NO. 

PER 

— n ^ 

1. Entire oviduct 

2. Ampulla only 

3. Entire isthmus 

4. Midistliinic 

5 . Medial isthmic only 

6. Cornual 

1 

0 

2 

0 

0 

36 

2.6 

0 

0.1 

0 

0 

92.3 

4 

1 

5 1 
0 

8 

IS 

y.i 

2.3 

18.2 

11.3 

18.2 

40.9 
"inn n 

Totals 

39 

100.0 

• 3 ^^ 4-^' 

■ oV»r)\v th 

at the tiior® 


diffuse type of the disease is not ordinarily recognized as 
V) , previously recognized and filed as such, is 


see I 

classical 


rnizeu as „ 

CO .o mainly constituted W Ser/e? 

nodose enlargement near the tubouterine junction. Only 39 oi au i iocalio' 

9 n.Vfi innlnrlpfl nrfuviniiR Gfriidv of onf^ SOeCimen 


2 are included liere because previous study of one specimen 
of the disease uncertain. . ' nf the reniainl^ 

The riglit column describes the location of the disease for « preceding 
47 cases studied, 3 being omitted here for the reason m'"®" as contiiininfe 

graph. These specimens wliich had not been Pvoviousiy reco^ listed in Tan 

regions of adenomj’osis were taken from the remainder ot tne s 

YVhere bilateral, tlie disease was symmetrical except Air a VVnutwdPe junction of 
‘‘Cornual’’ (No. 6 in the table) refers to the zone of the tuoou 
tlie tube. ' ' ' ' . ^ tue rornual and the an 

This table does not show the comparative ,frequenc.i *‘’f..VnmTrable It is (lie 

types because the methods of their selection were classical foim 

ever, that tlie diffuse .isthmic tj-pe is more .common than tne 
disease. 
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Taui,e V, A. Sources of the Specimens of Adenomyosis Tubae Considered 
Herein, With Methods op Their Selection by Series 



cases 

tubes 

CASES 

AM.T.* 

1. Tubal pregnancy series 



13 

2. Control series 

118 


9 

3. Adenomyosis Series 1 

18 


18 

4. Adenomyosis Series 2 


71 

40 

5. ISTongravid hematosalpinx series 

45 

71 

7 

Total number of cases of adenomyosis tubae 

87 


’Number of cases in which there was adenomyosis tubae on one or both sides. 


Table V, B. Methods op Selection op the Series in Table V, A. 

1. Consecutive series of 100 cases listed in the file of the Mayo Clinic as ‘ ' tubal 
pregnancy,” restudied for the presence of adenomyosis of the oviducts. 

2. A consecutive series of cases wherein the predominant pelvic patliologic picture 
was not tubal. The reasons for operation among these cases were approximately 
the same as are given in Table VI for the 87 cases of adenomyosis tubae. 

8. Specimens of adenomyosis of both tubes and uterus collected during a brief 
pathologic study of adenomyosis uteri, not previously recognized as also contain- 
ing regions of tubal adenomyosis. 

4. Previously recognized and filed as adenomyosis tubae. 

5. Consecutive cases listed in the file of the Mayo Clinic as ‘ ‘ hematosalpinx without 
tubal pregnancy, ’ ’ where the hematosalpinx was listed as an incidental finding. 


Table VI. Primary Reason for Oper-ation* for 87 Cases in Which Adenomyosis 
Tubae Was Also Discovered at Pathologic Examination 



OASES 

Carcinoma of the fundus uteri 

4 

Menorrhagia 

16 

Sterility 

3 

Residue of pelvic inflammatory disease 

9 

Leiomyoma uteri 

26 

Enlargements of the ovaries 

7 

Endometriosist 

1 

Tuhoovarian abscess 

3 

Tubocutaneous sinus 

1 

Prolapsus uteri 

2 

Tuberculous salpingitis 

2 

Tubal pregnancy 

13 

Total 

87 


•PaUioIoKic diagnoses given wherever practicable. 
tTotal incidence indeterminate. 


among 13 per cent (S.E. ± 3.4 per cent) of a series of 100 specimens 
of Itibal pregnancy, ivliile 9 women liaving adenomyosis tubae were dis- 
covered among the control series of 118 cases (7.6 per cent S.E. ± 2.4 
per cent). The ma.iorily of tbe.se siieeiinens bad not been recognized 
previously as containing adenomyosis. Because of the method of selec- 
tion of the control series, it is reasonable to suspect that 5 to 10 per cent 
of removed imii-s of oviducts (and those of the general female popula- 
tion) contain adenomyosis. This must be true unless the disca.se is 
associated more frequently witli leiomyoma uteri or other surgical condi- 
tions of the pelvic organs, in which event its true incidence would be 
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Cei'laiiily tliere is no agreement in the related literature concerning the 
patency of the tubal canal within adenomyotic segments. 

On several occasions during this study, corpora amylaeea have been 
observed v'ithin the adenomyotic tubules throughout the myosalpinx. 
For one specimen a collection of these bodies completely blocked the 
tubules, as well as the main tubal lumen at one point. The epithelium 
of tubules frequently disappears near such foreign bodies (pressure 
necrosis), leaving these bodies deep in the musculature some distance 
from the nearest intact tubule. For such instances, foreign body giant 
ceils are often present so that the general aspect on microscopic examin- 
ation may be that of a pseudotuberele. 



Pig. 5. — Infundibular tubal pregnancy: detached fetus and P*®'^®al^^,.ofisSubae 
nodose enlargement at the uterine end of the tube is a region ot aae uterus 

measuring 10 by 8 by 10 mm. A section taken betn-een this example cf 


demonstrated a normal intervening segment of tube, 
the disease sometimes called “salpingitis isthmica nodosa 


Other specimens of tubal adenomyosis for which 
lumen was Imown to exist are four specimens having segments 
of the endosalpiux, one ease liaving the Inmina of the media m 
the tubes completely filled by endometrium, and six specimens 
no main lumen was discernible on stndj’^ of cross section, tie 
of the organs being riddled with adenomyotic canals. 

In the study of the gravid oviducts which were found to coi 
regions of adenomyosis (13 of 100 cases of tubal 
atomic obstruction of the lumen could be proved or displ 0 ^e^ ^'i-esent 
the aid of serial microscopic sections. That the adenomjosis^P 
among these specimens may have been the cause or eontri m ^ 

'of tubal nidation is suggested here not because of its g. gj°ge 

greater percentage (13) that it was among the control senes 
the standard ei’rors of these two percentages show that le 
between them is not statistically significant; it is sugges e , 
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resilient firmness, reminiscenl of the texture of a mammary fibroadenoma. 
Tsthmnses thickened as a result of a fore 2 :oin>i- infiammation invariably 
pi'cscnt irreiiular ansxulations, hut the I’osilient firmness characteristic of 
the usual type of adenomyosis is missinir. Adenomyotic oviducts may 
be nodulated hut are rarely markedly aufrlcd, and arc rjuite likely to be 
similarly affected bilaterally. 

The gross recognition of the disease in newly removed (unfixed) 
tissue may be difficult because of the gi’cat cai’c I’cquired in oi’dcr to 
accomplish a satisfactory gross examination of a cross section. Where 
specimens are opened axially, as is customarily done, the multiple false 
passages in the adenou'iyotic segment which usually arc made by the 
scissors discourage its recognition. After such axial opening of the 
tubes, the openings of the tiibules into the main tubal lumen arc too 
small to be seen; and nnlc.ss there is thickening, the disease may not be 
suspected. Sometimes the critical (for most instances of adenomyosis) 
medial tubal segment is the site of a sanguineous extrava.sntion due to 
the customary application of a hemostat at this ])oint during removal 
of the tube. 

Fixation of the tissue, followed by examinations of cross sections cut 
by a sharp knife, is a requisite for the satisfactory gross identification 
of the less obvious typos of tubal adenomyosis. Wherever present, the 
more abundant musculature of the involved segment is apparent, and 
the tubules, cut obliquely in the cour.se through the musculature, may 
be seen as small gray areas, slightly different in color from the neigh- 
boring muscle. 

PATENCY 

Tubal patency in the presence of adenomyosis may be studied by the 
following methods; (1) extensive microscopic study of serial sections; 
(2) transtubal injection of fluid of fairly low viscosity using newly re- 
moved (unfixed) tissue (the simplest of the methods but one that is 
rarely used because the disease is infrequently recognized before fixa- 
tion or axial opening); (3) postoperative tubal insufllation studies or 
salpingograms done "from below” after the disease has been recognized 
(but left untouched) at lapai'otomy. 

For the tubal segments involved by adenomyosis studied by serial 
sections during these examinations, the tubal lumen has been seen to 
pass, compromised but uninterrupted, through most of the segments 
involved by adenomyosis. Obstruction was demonstrated by gross 
examination in only a few instances. It is reasonably certain that all 
of the specimens in which there was obstruction were not identified. 
Without serial sections for all specimens, the appraisal of the frequency' 
and nature of such obstructions is limited. The majority of segments 
seem to be patent despite the high incidence of sterility (64 per cent of 
39 maiT’ied women having the disease in both tubes; S.E.±7.7 per cent). 
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the peritoneal cavity seems remote, altliougli ]:.a.sli has published a photo- 
micrograph of an ovum ^vithin sueli a tubule. Tliat tubal pregnancy 
may occur in tubal stumps containing adenomyotic tuboperitoiieal fistulas 
(where the ovum enters tlic tubule from the peritoneal cavity) has been 
shown by Sampson. This suggc.sts that a current toward the uterus 
may be present within such tubulas. 

^ Clwing to the minute size of the orifices of such tubules and to the 
mdistensibility of fixed tissues, the study of the ramifications of the 
tubules by roentgenologic methods after injection of radiopaque media 
into involved specimens is unsatisfactory for most instances. Sampson 
injected media into newly removed specimens and published a reproduc- 
tion of a roentgenogram of such an instance. He was also able to inject 
a colored medium into such .specimens which could be discerned in micro- 
scopic preparations. For one published specimen, this medium was 
shown to pass from the tubal lumen tlirough the tubal wall and into 
an adherent ovarian hematoma. 

The severity of inflammation in oviducts which are the sites of ade- 
nomyosis is sometimes greater than normal. Since any inflamed oviduct 
is lilcely to be removed surgically when encountered at operation, a fair 
answer to the question of just how conducive adenomyosis is to sal- 
pingitis is best had from study of instances of unilateral adenomyosis 
in whicli there is bilateral salpingitis. For accuracy, a considerable series 
would be necessary, for certainly there is great individual difference of 
stimcture of any two adenomyotic segments. Such pairs are uncommon. 
The impression gained from study of such instances is that the erndence 
of salpingitis is perceptilily more prominent on the side of the adenomyo- 
sis. The number and patency of tubules entering tlie main canal, the 
presence of endometrium-like endosalpinx, a heavier than normal mjo- 
salpinx, or of other anomalies, may all influence the course of an m- 
flammatory process. Like an anomalous heart valve, omducts with this 
anomaly may be more vulnerable to infection than normal oviducts. 
The relative importance of these various factors has not been .assaje 
yet satisfactorily. Table VIII indicates the degree of leucocytic in- 
filtration present within the adenomyotic segments in 65 of these eases. 


Table VIH. Chakacter and Amount of Leucocytic Infiltratiox vok 
Instances of Adenomyosis Tubae 


65 


LYMPHOCY^TIC INFILTRATION 


None 

Slight 

Moderate 

Considerable 

Heavy 


Purulent exudate present 


Total 



A gross estimation of the intensity of an instance of salpingitis is 
here because of the thickened, nodular character of an adenomyotic segm 
. Excluded from this compilation are specimens showing con- 

tubal pregnancy series (13), specimens showing tuberculosis (6), pm® 
sidered indeterminate in this respect (3); total, 87. 
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by the presence of the adenomyotic process in the tube at precisely tbe 
medial angle of the gravid sac for eight of these thirteen specimens, 
and within the wall of the sac for Uvo other instances. For the other 
3 (of the 13) the adenomyotic regions were located some distance medial 
to the pregnancy sac, as soon in Fig. 5. 

In view of the apparent patency of the Inmcn for specimens of ade- 
nomyosis tnbae in which there was tnbal pregnancy, and becanse of the 
presence of the adenomyotic process at the medial angle of the gravid 
sac, snggesting a causal relation, one is led to consider other possible 
mechanisms by means of wbich adenomyosis might be responsible for 
tnbal nidation. 

Six of the 13 specimens of oviducts having both tuhal pregnancy and 
adenomyosis also had duplication of the lumen of a length of 1 cm. 
or more. That this condition was not encountered among the other 74 
cases of adenomyosis of the tube suggests that it may have been respon- 
sible for some of the instajjces of tubal nidation, although tlie mechanism 
of its action is as yet only a matter of speculation. 

An unusually heavy myosalpinx is present in 89 per cent of cases of 
adenomyosis tiabae (Table II) ; this may constitute the basis of an 
unusually high collapsing force for such segments. That spasm of ovi- 
ducts not known to be the site of adenomyosis may play a part in ster- 
ility is not at all well established, but it is suggested by the decreased 
pressure required to initiate the transtiTbal insufflation of air following 
the administration of antispasmodic drugs (for cases in which this 
pressiire has been found previously to be high). It has also been stated 
that pregnancy occasionally occurs among previously sterile women 
following the administration of such drugs.“ The anatomy of ade- 
nomyosis tubae is such that a physiologic occlusion might be present at 
times owing to spasm of its heavier musculature, the latter often being 
five times as thick as that of the adjacent normal tube. Further knowl- 
edge concerning the relative importance of these alleged influences must 
come from a elinicophysiologic approach, chiefly recognition at laparo- 
tomy of obstruction of the lumen by means of insufflation studies done 
from within the abdomen. 

Adenomjmsis may exert an influence on the occurrence of tubal preg- 
nancy in other manners. The influence of endometrium-like stroma in 
the tube (present focally among 70 per cent of 81 of these patients, 
S.B.+5 per cent) will be considered elsewhere. That the tubal anomalies 
so frequently associated with adenomyosis of the tube might be asso- 
ciated with dysfunction of its transport mechanism without obstruction 
is another possibility, critical evidence for or against which must be 
obtained from both pathologic and clinical studies. 

Since the points of entrance or exit of adenomyotic tubules into the 
main lumen and onto the serosa are so small, the possibility of a zygote 
gaining access to one of the tubules from within the tube or from within 
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rr<t'“'°r p'™ »<= “»*•« impo*..® 

tlmn the conliguratlon of the t,. boles themselves. 

The fact that many of the tubules of aclenomyosis tlibae nenctate Ito 

coiilfl ,ie„ C“’%. Such fistulas 

could also couduet particles of endometrium, sperm, blood, ova, orradic 

paque media. However, these tubules arc .small, often contain saw 
B debris, and luiitsue a .serpiginous course through the myosal- 

^tioDs militate against tlie leakage of contents througli 
e nccessoi} ostia.^ For instances in ivliieh a severe inflammatory prec- 
is piesent ^\ithin the tubules, pelvic peritonitis could occur without 



contaminants having traversed the lateral reaches of the tube. Fuiihei- 
more, for instances in wliicli endometrinm-like mucosal stroma surrounds 
the tubules, and in wbieli the internal opening's of the tubules are oc- 
cluded by debris or so angled as to be obstructed, small amounts of hlood 
derived from the uterus, the isthmus of the tube, or the tubule might he 
found in the cul-de-sac of Douglas without having traversed the natiual 
ostium of the tube. 

Since a detailed description of such conditions can be had only at 
laparotomy, the acquisition of further information relative to the in* 
portance (or lack of it) of adenomyosis tubae 'will be greatly aided hi 
its wider recognition at the time of operation and by accurate desciip 
tions of operative findings by many observers. 

* * • * a 

Pliillips, quoted by Dougal, has said that cornual “endometriosis^ 
is a rare but important cause of unilateral dysmenorrhea. There is 
some reason to believe that the disease to wliieli he referred may haie 
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The abundance of muscle noted in adenomyotic segments of tube, and 
the fact that the numerous epithelial processes (of considerable to^ 
length) may discharge their contents into a relatively short segment 
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Fig. 6. — The lower half of the figure is the periphery of the oviduct while the 
upper portion is a fiap of serosa capping a tubule which has penetrated the niyo- 
salpinx. Serial sections showed this tubule to be in continuity with the tubules be- 
low. which in turn are in continuity with the main tubal lumen at the isthmus (X90). 



Pig. 7. — Cross section of the medial portion of an oviduct containing an adenomyotic 
tuboperitoneal fistula. The actual seroniucosal junction is not seen in this section : 
It was located a few sections distant. No serosal endometriosis present; no endome- 
trium-like endosalpinx present. The general aspect of this muscular anomaly is that 
of a failure of closure of two lips (X18). 


tube, are factors which may interfere witli the emptying of the organ. 
Blood or tubal contents discharged into such short segments coneeivablj^ 
could diminish the emptying capacity of the tube and protract an in- 
flammatory process. As a contributing cause of salpingitis, the type of 
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If the residue of inflammation is evident about the tubal fimbriae, it 
is probable that the isthmus of that tube is open; in this event the 
problem is not concerned with adenomyosis, but rather with the ad- 
visability of a plastic operation on the tubal ampulla or the Estes opera- 
tion. The low incidence of pregnancy subsecpient to procedures of this 
type is well known. ITere is a fertile field for studjL 

At present it is sufficient to state that the only indication for a recon- 
structive operation for adenomyosis tubae is in the event of a patient 
who wants children, ivho already has experienced a reasonably long 
period of sterility, and on whom tests of patency done from within the 
abdomen have demonstrated isthmic obstruction on both sides. If the 
medial segments of the tubes only are involved, a reasonable course 
consists of segmental resections with reimplantations, followed by fre- 
quent postoperative insufflations “from below.” Where the entirety of 
each tube is involved by adenomyosis, or Avhere both tubes are hopelessly 
obstructed, the Estes operation is .the only procedure offering any hope 
at all for pregnancy. 

There is no reason to believe that adenomyosis of the tube undergoes 
malignant degeneration in other than extremely rare instances. 

As has been pointed out by others, the propensity of adenomyotic 
tubules to grow from a tubal stump and to penetrate the tubal wall sug- 
gests again the need for excision of the intramural portion of the tube 
when salpingectomy without hysterectomy is undertaken. 

SUMMARY 

The classic form of adenomyosis of the tube is characterized by the 
presence in a firm and thickened segment of medial tubal isthmus o 
multiple, small, tubular diverticuli of the endosalpinx which puisue a 
serpiginous course through the tubal wall. The disease is bilateial or 
about 85 per cent of the eases studied herein. 

The diffuse form of adenomyosis tubae, probably the more common 
type, is not identified as often as is the localized form, which is e 
terized by a nodose isthmus. This is true at operation because o 
tendency of most surgeons to consider most types of tubal disease o 
postinflammatory states (which this condition closely resembles). 
also true at gross pathologic examination because the customoij m ^ 
of such examination consists of axial opening of the organ by sciss 
This maneuver leaves the disease difficult to discern. In situ, t le 
ence of a resilient, firm segment of isthmus, -with or withorit 
of that portion (wdiere the ampulla is within normal limits) 
suffices to identify the disease. At pathologic examination, 
tional study after fixation is the method best suited foi i ' 
of the less obvious type. 

Evidence is submitted which suggests that the disease 
result of inflammation. Not the least of this evddence is le 
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been adenomyosis tubae. Among the records of the present series of 
87 -women "who had adenomyosis tnbae, no liistory of unilateral dys- 
menorrhea has been encountered; in fact, these records are singularly 
free of mention of this symptom. No significant item has been found 
■which -would permit preoperative recognition of the usual form of the 
disease. Of course, prolonged sterility without discernible cause strongly 
suggests it, and isthmic olistruetion as discerned in salpingograms like- 
wise suggests adenomyosis tubae. 

SURGICAL DISPOSITION 

What shall a surgeon do on encountering tbe disease at operation t 
If the uterus is to lie removed for another reason, the question of sal- 
pingectomy resolves itself easily. For women past the childbearing age, 
having otherwise normal genitals, no evidence is provided by this stud.y 
which might suggest that removal of the tubes is justified for the simple 
fact that adenomyosis is present. Where pain is the primary reason 
for laparotomy, removal of adenom.totic oviducts can liardlj’^ be ex- 
pected to be of aid in tlie light of the infrequency of history of dys- 
menorrhea among tlie women whose oviducts have been studied here. 
The question of whether or not adenomyosis of the uterus causes pain- 
ful menstruation is outside the scope of this study. 

If the operation is undertaken on a woman who desires children, the 
problem is not so simple. It is imperative that proper distinction be 
made between chronic salpingitis and adenomyosis, since some appar- 
ently hopeless oviducts whicli are the site of adenomyosis are patent. 
After the injection of procaine into the regions of the hypogastric 
ganglia and along the uterine and ovarian arteries (intended to mini- 
mize isthmospasm), tulial patency may be tested from within the ab- 
domen by means of a syringe and needle. If one or both tubes are 
patent (where the disease is encountered incidentally), the tubes are 
liest left untouched, for although the incidence of sterility of married 
women of this series of eases (Avhere both tulies were involved) was 
64 per cent, that following tubal resection with reimplantation or the 
Estes operation is considerably higher. If these operations were more 
generally successful, indications for their performance might be more 
liberal. However, where there has been sterility of long standing, re- 
implantation undoubtedly offers more hope of temporary patency than 
does leaving the lesion in situ. 

There is some evidence to indicate that women who have adenomyosis 
and whose oviducts are patent on one or both sides are more likely to 
experience tubal pregnancy than are women who have no tubal ade- 
nomyosis. Whether this risk is accepted may reasonably depend on the 
attitude of the patient as determined before operation. When the 
isthmus of one tube is obstructed and when its mate is open, it is likely 
that tubal X'regnancy will be less probable if the adenomyotic tube is 
excised. 
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DOES THE ANTENATAL USE OP VITAMIN K PREVENT 
HEMORRHAGE IN THE NEWBORN INFANT?* 

John Parks, M.D., and Lewis K. Sweet, M.D., Washington, D. C. 
(From the Departments of Obstetrics and Pediatrics, Gallinger Umicipal Hospital) 

F or the past three years there lias been widespread interest in the 
study of vitamin K as an agent for the prevention and treatment of 
hemorrhage in the newborn infant. There have been numerous reports' 
indicating that in infants wiiose motliers receive vitamin K a few houis 
before deliver5'' and in infants tvlio receive the substance immediafelj 
after birth, the blood pi’othrombin level is raised and the neonatal diop 
in prothrombin is greatlj^ reduced or entirely absent. 

In attempts to apply these findings clinically, there have been ivo 
reports^’ ® in which vitamin K has been given to fairlj'’ large groups o 
women during labor. In each instance, the authors reported a definite 
reduction of neonatal hemorrhage in the infants whose motheis m 
received vitamin K as compared with those wliose mothers were not so 
treated. 

On the basis of these reports, we were stimulated to undertake a eon 
trolled study of the value of vitamin K given during labor in 
ing hemorrhage in the newborn infants of a group of indigent mot lem 

’Presented at a meeting of the Second Congress on Obstetrics and G}necolog> 
Louis, Mo., April 8, 1942. 
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high incidence of other tubal anomalies among specimens of adenomyosis 
tnbae. 

For 65 to 75 per cent of 81 cases, a mucosal stroma resembling en- 
dometrium rather than endosalpinx has been encountered foeally be- 
neath the tubal type of tubule lining. This stroma ■will be described 
separately. 

For 39 married ^YOmen Avho had the disease on both oviducts, the in- 
cidence of sterility was found to he 64 per cent (±8 per cent*"). The 
mechanism of this feature of the disease is not well understood; sev- 
eral possible mechanisms have been suggested. 

Adenomyosis tubae does not cause dysmenorrhea, although adeno- 
myosis of the uterus is Avidely held to do so. The frecjneney of associa- 
tion of adenomyosis tubae and adenomyosis uteri has not been deter- 
mined. 

The tendency of the tubules of adenomyosis tubae is to penetrate the 
myosalpinx and overlying serosa Avith formation of multiple tuboperi- 
toneal fistulas. These channels, although small, may provide vicarious 
passage for sperm, ova, blood, bacteria, opaque media used for diagnosis, 
or endometrial particles betAveen the tubal lumen and the peritoneal 
cavity. 

Adenomyosis tubae Avas discoA'cred among 13 per cent (±3.4 per cent*) 
of specimens of tubal pregnancy, and among 7.6 per cent (±2.4 per 
cent*) of a control series. Where these tAvo conditions are associated 
in one specimen the adenomyotic process often involves the tube at pre- 
cisely the medial angle of the pregnancy sac. 

Adenomyosis of the tube is suggested clinically by a long period of 
sterility AAdthout apparent cause, and by isthmic obstruction as seen by 
salpingogram. 

The aim of this presentation is the stimulation of Avidespread recog- 
nition of the disease so that problems concerning the patency of tubes 
in Avhieh it is present, as Avell as manj' other problems, may be decided. 
It is probably present among 5 to 10 per cent of the general female 
population. Further information concerning it aAvaits large-scale recog- 
nition, Avith clinical, pathologic and physiologic study of its relation to 
serosal endometriosis, endometrium-like endosalpinx, sterility and many 
other problems. 

It is likely that little Avill be accomplished surgically for the condition 
until there is improvement in the technique of tubal resection and re- 
implantation. 

It is felt that the disease may ]je more significant than is generally 
recognized. 

A discussion of its surgical disposition is included. 


‘Standard error. 
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showed a cord blood protlii’oinbin level which was approxiinatelj* 20 
per cent above Ibe eord levels of untreated patients. 

Ill another small unselccted group of infants from each series, blood 
prothrombin levels were done daily for the first week of life. Our find- 
ings coincided entirely with those previously reported;^ that is, in 
normal untreated infants there is a marked drop in blood pTothrombin 
level for the first three or four days, followed by a rise to normal. In 
infants whose mothers receive vitamin K four hours or more before 
delivery, this drop is much less pronounced. 

The specific treatment of infants showing clinical evidence of gi’oss 
hemorrhage consisted of the administration of oral or intramuscular 
vitamin IC and of intramuscular or intravenous injections of blood as 
outlined in Tables IV and V. 


RESULTS 

The incidence of hemorrhage has been correlated with the period of 
hospitalization before delivery, the type of delivery, and the maturity 
of the infant as judged by the weight. Abnormal bleeding occurred in 
22, or 1.4 per cent, of 1,594 infants whose mothers received no vitamin 
K and in 20, or 1.7 per cent, of 1,151 infants whose mothers received 
vitamin K on admission. ' 

It is of interest to note that the incidence of hemorrhage is essentially 
the same as that reported in the control series of Heilman, Shettles, 
and Eastman," and of Beck, Taylor, and Colburn.® If only the tjTpes of 
hemorrhage that ive have included are considered from the totals le- 
ported by Sanford and his co-workers,® the incidence of abnormal blee - 
ing in their total series is comparable to ours. 

Table I shows the incidence of hemorrhage in infants 
the period of hospitalization and the administration of Atannn ii o 
mothers. There was veiy little difference in the percentage inciaenc 
hemorrhage in those infants whose mothers received Adtamin ^ 

Avhile or a long while before delivery. Nine, or 1.8 per cen ,, o 


Table I. Incidence of Hemokiihage in Infants With Relation to 
Hospitalization and the Administration op Y'’itamin K to Mothers -n - 


! 

HOURS IN' HOSPITAL BEFORE | 

mothers receia'ed no 

AHTAillN K 

jrOTHERS RECEIVEU 
VITAMIN K ONADMISSION 

DELIVERY 1 

NO. OF 
INFANTS 

INFANTS AVITH 
HEMORRHAGE 

NO. OF 
INFANTS 


Four or less 

Over four through tiventy-four 
Over tiveuty-four 

Total 

841 ■ 
578 

175 

1,594 

7 or 0.8% 

5 or 0.9% 

10 or 5.7% 

22 or 1.4% 

• 509 

526 

116 

1,151 1 

8 or 1 . 0 % 

3 or 2.6% 

20 or 1.1% . 


infants born within four hours after the administration of yi < 
showed. hemorrhage. There ivere S patients, or 1.5 per cent, vn 
rhage-in 526 infants born betiveen four and tiventy-iour ‘ infants 
mothers received the drug. In the treated .3 

who Avere born oAmr tAAnnty-four hours after admission, tie 
infants, or 2.6 per cent, aaIio shoAimd hemorrhage. (see 

fants, the hemorrhage was definitely" due to traumatic a 
Table V), 
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PROCEDURE 

"Women admitted to the obstetric department of Gallinger j\'Iunicipal 
Hospital are assigned alternately to the services of George "Washington 
and Geoi’getown "University [Medical Schools. All patients are iinder 
the immediate supervision of one full-time obstetrician, one full-time 
pediatrician, and the same house staffs. With regard to the types of 
delivery, analgesia, and general obstetric and pediatric care, there is 
no appreciable difference between the two services. 

From Oct. 7, 1940, to Jan. 17, 1942, mothers admitted to the George 
Washington service were given a single dose of 5 mg, of vitamin 
(2 methyl 1, 4 naphthoquinone) by mouth immediately after admis- 
sion to the obstetric ward. Mothers admitted to the Georgetown service 
were used as controls. During the fifteen months of the studjq ap- 
proximately 140 women admitted to the George Washington service 
failed to receive vitamin K through an oversight of the attending 
physician or nurse. Since there was no intentional selection of these 
cases, thej’- were added to the control group. There were 163 infants 
born to mothers whose records failed to indicate whether or not they 
had received vitamin K as ordered. Tliis latter group was excluded 
from the series. Also excluded from the control and treated groups 
were; (1) All fetuses weighing less than 1,000 Gm. at birth; (2) 49 
stillborn infants who showed no sign of life at the time the mothers were 
admitted to the hospital; and (3) 34 live-born infants who were de- 
livered so soon after admission that no therapy could have been given 
to the mothers. All other infants born in the hospital are included in 
the series. The treated series comprises 1,151 infants whose mothers re- 
ceived vitamin K fifteen minutes to several days before delivery. The 
control series consists of 1,594 infants whose mothers received no 
vitamin K. 

The infants of the treated mothers and the infants of those who served 
as controls were observed during their period of hospitalization for 
evidences of hemorrhage. Only grossly abnormal hemorrhage was con- 
sidered; that is, definite melena neonatorum, hematemesis, continued 
bleeding from the cord after adequate ligature, gross subcutaneous or 
cutaneous hemorrhage, definite intracranial hemorrhage, or hemorrhage 
into the adrenal glands. These serious types of- hemorrhage were 
recorded from clinical and post-mortem findings. Milder forms of hem- 
orrhage such as vaginal bleeding, subconjunctival hemon'hage, cephalo- 
hematoma, or the vomitmg of a small amount of brouoiish material 
shortly after birth were not included unless they were accompanied by 
other, more severe hemorrhagic manifestations. 

In order to test the potency of the preparation used, mieroprothrombin 
tests were done on both mothers and infants by the method of Abramson 
and Weinstein.^ In a group of unselected patients, the mother’s blood 
prothrombin level was determined on admission. The determination was 
repeated on the mother’s blood and on the cord blood at the time of 
delivery. In 30 untreated patients, the cord blood prothrombin level 
was approximately 15 per cent lower than the maternal blood pro- 
thrombin at the time of delivery. In 35 mothers who received 5 mg. of 
vitamin K by mouth, similar prothrombin determinations were made. 
The infants of mothers, treated at least four hours before delivery, 

•Supplied by the Department of Medical Research, Winthrop Chemical Co. 
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The greatest prophylactic value from vitamin K given orally is said 
to be obtained in infants born between four and twenty-four hours 
after the mothers have received the preparation. In our study of in- 
fants born in this time interval after admission to the hospital, S, or 1.5 
per cent, of the infants of treated mothers compared Avith 5, or 0.9 per 
cent, of the control infants, shoAved evidence of hemorrhage. This 
comparison indicates no reduction in the incidence of hemorrhage in in- 
fants born from four to tAventy-four hours after the antenatal admin- 
istration of Autamin K. 

With reference to the infants born over tAventy-four hours after ad- 
mission, there is an apparent, but not statistically significant difference 
in the percentage of hemorrhage oceurring in the treated and untreated 
infants. The difference can be accounted for, in a large measure, by the 
greater incidence of definitely traumatic deliveries in the untreated 
series (see Tables IV and V). 

With regard to the administi'ation of vitamin K after admission 
to the hospital, an analysis of all our data brings out a point of extreme 
importance from the public health and administrative standpoint. We 
have recorded information on 2,942 infants, a part of Avhom have not 
been used as controls or treated cases for reasons stated above. Of this 
group of 2,942 infants, 922, or 31.3 per cent, Avere born Avithin tAvo 
hours after admission and 1,479, or 50.1 per cent, Avere born Avithin four 
hours after admission to the hospital. It is quite certain that oral 
vitamin K Avill be ineffective in raising the infant’s blood prothrombin 
level Avhen given to the mothers Avithin tAvo hours of delivery, and it is 


Table II. Incidence of Hemoruhage in Premature and Full-Term Infants With 
Relation to the Administration of A^itamin K to Mothers During Labor 


AVEIGIIT OF INFANTS 

MOTHERS RECEIVED NO 

AHTAMIN K 

MOTHERS RECEIVED 
VITAMIN K ON ADMISSION 

NO. OP 

INFANTS 

INP'ANTS WITH 

HEMOKUIIAGE 

NO. OF 
INFANTS 

INFANTS AVITH 
HEMORRHAGE 

Premature infants 
(1,000 to 2,499 Gm.) 

210 

7 or 3.3% 

132 1 

1 

6 or 4.5% 

Full-term infants 
(2,500 Gm. or over) 

1,384 

15 or 1.1% 

1,019 

14 or 1.4% 

Total 

1,594 

22 or 1.4% 

1,151 

20 or 1.7% 


Table III. Incidence of Hemorrhage in Infants AVith Relation to Type of 
Delia^ery and the Administration of Vitamin K to Mothers During Labor 


TYPE OF DELIVERY 

, MOTHERS RECEIVED KO 

1 VITAMIN K 

MOTHERS RECEIVED 
VITAMIN K ON ADMISSION 

NO. OF 

INFANTS 

INFANTS AVITH 
HEMORRHAGE 

NO. OF 
INFANTS 

INFANTS WITH 

hemorrhage 

Spontaneous 

1,307 

7 or 0.5% 

923 

13 or 1.4% 

Forceps 

180 

7 or 3.9% 

165 

4 or 2.4% 

Breecli 1 

79 

5 or 6.3% 

49 

3 or 6.0% 

Cesarean section i 

28 

3 or 10.7% 

14 

0 

Total 

1,594 

22 or 1.4% 

1,151 

20 or 1.7% 






























Table V, Analysis of the 20 Infants Who Showed Hemorrhage From the Group op 1,151 Mothers Who Received Vitamin K on Admission 


438 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 






440 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


doubtful that it udll have much effect if given within less than four 
hours of delivery. At least one-third and probably one-lialf of our pa- 
tients entered tlie hosiiital too late for the drug, administered immedi- 
ately by mouth, to exert any influence. It is probable that this ex- 
perience will be repeated in other large municipal institutions. 

The relationship of tlie administration of vitamin K to the occurrence 
of hemorrhage in premature and mature infants is shmvn in Table II. 
Ill the control group, there were 210 premature infants with 3.3 per 
cent hemorrhage and 1,384 full-term infants showing abnormal hemor- 
rhage in 1.1 per cent. The vitamin K treated series contained 132 pre- 
mature infants with 4.5 per cent hemorrhage and 1,019 full-term infants 
with 1.4 per cent hemorrliage. While both groups showed severe hemor- 
rhage about three times as frequently in premature as^ compared with 
full-term infants, there was no significant statistical difference in the 
percentage of hemorrhage oeeurring in treated and untreated full-term 
and in treated and untreated premature infants. 


Table III shows no significant reduction in the incidence of hemor- 
rhage in infants whose mothers received vitamin K with relation to the 
tj^pe of delivery. Hemorrhage was less in the control group of infants 
born by spontaneous delivery; the control infants born by forceps de- 
livery and by cesarean section showed a slightly higher percentage of 
hemorrhage than in the treated series. The differences are not great 
enough to be of statistical significance. 

A detailed analysis of the infants ivith hemorrhage in the two groups of 
patients is given in Tables IV and V. There wms a strildng similarity 
of the hemorrhagic manifestations in the two groups of infants with 
the single exception that rupture of the cerebral vessels was found as 
a cause of intracranial hemorrhage much more frequently in the coiflrol 
than in the treated group. In the treated group there were 12 m 
the control group 13 infants with intracranial hemorrhage. In tne 
control series, ruptured cerebral vessels were found to be the cause o 
hemorrhage in 9 infants; in the treated series, ruptured vessels were 
found in only 4 of the 12 infants with cerebral hemorrhage. 
cranial hemorrhage, "without definite evidence of trauma, was 
more frequently in the treated than in the untreated infants, in 
two groups, there was no appreciable difference in the 
fants showing gastrointestinal, cutaneous, umbilical cord, or a 


hemorrhage. 

Among 1,594 infants whose mothers received no vitamin K, p 

78, or 4.9 per cent, fetal deaths. There were 47 deaths, or a feta 
ity of 4.1 per cent, among the 1,151 infants of treated motner . 
eluded in both groups are all infants showing evidence of “ ® 
mission, but dying during labor, and all neonatal deaths » 

within two weeks after birth. Since there were 31 autopsies i 
deaths (66 per cent) in the treated series and 55 autopsies m „ 
deaths (70.5 per cent) in the control series, the ..ggorded 

in the tivo groups should be comparable. A complete list or_ yl. 

causes of fetal deaths in both groups of patients is 
Hemorrhage, not definitely due to trauma, "was opoxia, 

imately 10 per cent of the fetal deaths. Tra"amatic ° A fp ac- 

prematurity, congenital abnormalities, and infections con ■ 
count for about 85 per cent of our fetal mortality. 
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PREGNANEDIOL DETERMINATIONS IN GYNECOLOGY AND 

OBSTETRICS^' 

E. C. Hajiblen, M.D., W. Kenneth Cuyler, Ph.D., and 
Margaret Baptist, Durham, N. C. 

(From, ihe Endocrine Division of the Department of Obstetrics and Gynecology, 
■ Dnlce University School of Medicine and Dnlce Hospital) 

M any disturbances of gynecologic and obstetric functions 

been related by fact or by theory to altered levels of progestin 
elaboration. Since ob.jeetive and aeenrate definition of these levels 
still remains a diagnostic problem, much therapy employing progestin 
has been founded upon pre.snmed rather than upon establisliecl fiiR^ 
ti'onal iiathology. 

Venning's gravimetric method for determining nrinaiy pTegnaneclio] 

(a metabolic product of proge.stin),^ described in 1937, arousec le 
hope that it Avould permit practical quantitations of progestin ei e^ 
in clinical practice. During the past four years eorrelationa s uc 
designed to evaluate this method have been pursued by our gioup- ^ 
all 7,114 twenty-foni’-honr specimens of urine of 233 women 
been quantified for pregnanediol. Conclusions regarding pi 
application of the method to gynecologic and obstetric piac le 
reported in this communication. 

•Read by invitation by E. C. Hamblen at a meeting of the Washington G>ncc 
Society, March 28, 1942. 
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None of tlie motliers showed anj'^ intolerance to vitamin K. Vitamin K 
seemed to exert no influence on the incidence of puerperal morbidity, 
thrombophlebitis, or maternal mortalitjL 


Table VI. An Analysis of Fetal Deaths Occurring in the Control and in the 
Vitamin K Treated Series op Infants 


1,594 INFANTS WHOSE MOTHERS RECEmjD 
NO VITAMIN K 

1,151 INFANTS WHOSE MOTHERS RECEIVED 
VITAMIN K ON ADMISSION 

Total number infants died 78 (4.9%) 

Total number infants died 47 (4.1%) 

Premature infants died 51 (65.4%) 

Pull-term infants died 27 (34.6%) 

Premature infants died 32 (68.1%) 
Full-term infants died 15 (31.9%) 

Stillbirths 27 (34.6%) 

Intracranial hemorrhage 6 

(Traumatic, 4) 

Anoxia 11 

Craniotomy 2 

Congenital abnormality 1 

Intrauterine infection 3 

Cause unlmown 4 

Stillbirtlis 8 (17%) 

Intracranial hemorrhage 3 

(Traumatic, 2) 

Anoxia 3 

Craniotomy 1 

Toxemia (eclampsia) 1 

Live births 51 (65.4%) 

Intracranial hemorrhage 6 

(Traumatic, 5) 

Infection 9 

Gastrointestinal hem. 1 

Congenital abnormalities 5 

(Intracranial hem., 1) 

Anoxia 6 

Prematurity (no other cause 
found) 23 

Cause unfcnoivn 1 

Live births 39 (83%) 

Intracranial hemorrhage 5 
(Traumatic, 2) 

Infection 12 

(Intracranial hem., 3) 
Gastrointestinal hem. 1 

Cerebral edema 2 

Anoxia 3 

Prematurity (no other 
cause found) 15 

Cause unhnown 1 


SUMMARY AND CONCLUSIONS 

We have made a careful clinical analysis of gross, hemorrhage oc- 
curring in the infants of mothers admitted to a municipal hospital. 
These mothers represent the lowest income group of a metropolitan 
area. It is reasonable to assume that dietary deficiencies and obstetric 
complications should be maximal in this group of patients. If these fac- 
tors contribute materially to the occurrence of hemorrhage in the new- 
born, any procedure directed toward the reduction of neonatal hemor- 
rhage should manifest its greatest benefits in patients of the lowest 
economic level such as we have studied. 

A single dose of 5 mg. of vitamin K was given by mouth on admis- 
sion to the mothers of 1,151 infants; the infants of 1,594 mothers who 
received no vitamin K served as controls. There was no appreciable ill 
effect of the vitamin on the mothers. As it was done in this study, the 
administration of vitamin K to mothers had no evident effect in re- 
ducing the incidence of neonatal hemorrhage. The vitamin K used was 
effective in raising the blood prothrombin levels of both the mothers 
and infants. If an elevated blood prothrombin level is a significant 
factor in preventing neonatal hemorrhage, we are unable to explain 
the results of our clinical survey. Additional clinical and laboratory 
studies involving large groups of patients should clarify this question. 
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tho^ degree of responsiveness and by the ability of effective utilization 
ivliicli characterize the endoinetrinm. A simple system for the grading 
of progestational responses ivhieJi was designed and is used by ns 
follows : 

M-j minimal and irregular (pateliy) progestational response 
M, moderate and irregular (patchy) progestational response 
M+, marked but irregular (patchy) progestational response 
P-, minimal (immature) but regular progestational response 
P, normal progestational response 
P+, marked (decidualike) progestational response 

5. Pregnanediol Method . — Of tlie 4 types of studies discussed to this 
point, only the biopsj'’ method has permitted practical application. For 
the most part, the endometrial data secured permit only qualitative 
information regarding ovarian function during nonpregnant cycles and 
are not available during the gestational cycle. 

When Venning iirovided a gravimetric method for the estimation 
of the sodium pregnanediol glucuronide content of urine and when, she 
and her associates’- submitted evidence that this steroid-complex might 
represent a major metabolic product of progestin, the hope was aroused 
that this technique •would permit an accurate, practical and quantitative 
means of estimating clinically progestin levels both in the nonpregnant 
and pregnant states. 

Other methods for the estimation of urinary pregnanediol have been 
described by Veitseh and associates® and by Bachman and his group. 
Our work® has been confined sti’ietly to the employment of Vennings 
technique. Our faithful adherence to this technique has been favored 
by having a research associate during a part of our studies who was 
common to both groups (0. J. P.). 


METHODS 


The Venning technique has been described in detail it® ' 
Certain generalizations regarding it are judged to be pertinent to 
present discussion. 

The routine requires repeated and consecutive examinatioim of 
four-hour specimens of urine during the nonbleedjng 
ovarian cycle to be sampled and continuous examinations of 
four-hour specimens during the gestational cycle under study. o 
determinations are of little value. , 

The technical details of the method are as .follow: ^...rn^s 

traction of the urine with normal butyl alcohol ; evaporation o 
under reduced pressure of the combined Imtyl alcohol extracts , 
of the residue in 0.1 N solution of sodium hydroxide ; a , gg. 

traction with butyl alcohol; evaporation to dryness under „gptone 

sure of the combined butyl alcohol extracts; precipitation ^ ^g^gj 
of an aqueous solution of the residue; reprecipitation from , i gjgg. 
solution of the second acetone precipitate in hot 95 per of 

hoi; evaporation to dryness in a previously tared beaker;^ pnfculation 
the residue; determination of melting point of the i ,,«sneci' 

of the amount of steroid-complex content of total twent)’^- oi 


men of urine. „ a 

The cumbersomeness of this method is adequate 

highly trained, efficient laboratory technician provided _ ‘ ^j^gg 

equipment can handle only the daily urines of S patients a 
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JIETHODS FOR ASSESSING CORPUS LUTEIBI FUNCTION 

Nuniei-oiis methods for determining the ■ levels of corpus Inteiim 
activity exist. None is ideal for clinical application. 

1. Bio-assay Studies . — These have yielded disappointingly few positive 
data. The reason is obvious; the specific pharmacologic potency of 
progestin is exhausted to a great degree by the time its products filter 
through the kidney. The result has been that urinary extracts yield 
little or no progestational activity ivhen tested by diverse techniques : 
(a) the Corner-Alien rabbit method;- (b) a method which measures 
progestin’s antiestrogenic, vaginal effects;® (c) the bitterling ovipos- 
itor test;^ and (d) one which employs the intrauterine application of 
the extract to increase its sensitivity.® 

2. Vaginal Smears . — The microscopic study of repeated vaginal 
spreads, suitably stained, has been described as indicating the oc- 
currence of significant cytologic alterations during the menstrual cycle. 
Some clinicians are quite enthusiastic over this method as a diagnostic 
aid in quantifying estrogenic and progestational levels. Most gyne- 
cologists have not been able to secure by this method clear-cut diag- 
nostic data which were translatable to the individual patients seen 
in their practices. The vagaries of the patient, in part due to vaginal 
and cervical infections, often render prolonged studies necessary to 
segregate pertinent fluctuations. Critical correlational studies of 
vaginal cytology with other ob.iective manifestations of the menstrual 
cycle are altogether too few. The method has not been applied to 
the determination of progestin levels during gestation. 

3. Ba.<ial Temperatures . — Reports have appeared which suggest that 
significant alterations occur cyeliely in basal temperatures, ovulation 
occurring at the time when the lowest temperatures prevail. Sufficient 
data are not available to permit just evaluation of this method for diag- 
nosis of ovulation and, as a corollary, of corpus luteum function. One 
fears that a simple method, such as temperature taking, will not prove 
the solution to this diagnostic problem. Obviously this method would 
not be applicable to the grading of progestin levels during gestation. 

4. Endometrial Studies . — The technique of endometrial biopsy is the 
only one of these methods which has permitted the practical acquisition 
of pertinent diagnostic data with regard to the level of ovarian function. 
The method obviously cannot be used during gestation. 

When biopsies are secured within the first twelve to eighteen hours 
after the onset of bleeding, the endometrium usually serves quite reliably 
as a mirror of the total endocrine influences operative during the ante- 
cedent cycle. All data of this character deal with past history: they 
do not predict the future. When 2 or more consecutive ovarian cycles 
have been of anovulatory type, i.e., bleeding has occurred from estrogenic 
endometriums, it is compatible with reasonably accurate clinical thought 
to assume that the immediate future cycles, unless modified by therapy, 
will be of the same order. Wlien specimens of endometrium are secured 
from 2 or 3 sites of the uterine lining at each examination, the criticism 
of inadequate sampling in part is circumvented. 

Grading of the progestational response at the end of the cycle is pos- 
sible, when biopsies are taken at the onset of bleeding. The degree of 
progestational response may indicate roughly the level of progestin 
secretion ; it must be remembered, however, that this is modified also by 
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Endometrial responses: P- (5 patients) ; P (10 patients). 

Total Preg. determinations for group: 232. 

Range of number of determinations per patient : 8 to 32. 

Range of total amounts of Preg. recovered per patient : 20 to 173 mg. 
Per patient average of total cyclic output of Preg.: 49.4 mg. 

Range of times of first appearance of Preg. : 6th to 25th day of cycle. 
Range of times of disappearance of Preg. : 1st to 5th day prior to bleed- 
ing. 

2a. Those Whose Bleedine/ Was Excessive or Prolonged and 
Endometriums Were Irregnlarlg Proliferated . — 

Number of patients : 3. 

Endometrial responses: M- (1 patient) ; M (2 patients). 

Total Preg. determinations for group : 40. 

Range of number of determinations per patient: S to 16. 

Range of total amounts of Preg. recovered per patient: 8 to 135 mg. 
Per patient average of total cyclic output of Preg. : 51.3 mg. 

Range of times of first appearance of Preg. : 10th to 22nd daj" of cycle. 
Range of times of disappearance of Preg. : 1st to 5th day prior to bleed- 
ing. 

2b. Those Whose Bleeding IFa.s Excessive or Prolonged and Whose 
Endometriums Were Regularly Proliferated . — 

Number of patients : 4. 

Endometrial responses: P- (2 patients) ; P (2 patients). 

Total Preg. determinations for group : 73. 

Range of number of determinations per patient: 12 to 25. 

Range of total amounts of Preg. recovered per patient: 7 to o d- 

B. 1. GYNECOLOGIC PATIENTS, WHO BLED FROM ESTROGENIC ENDOJETB^l^'^® 
AND WHO EXCRETED PREGNANEDIOL 


1. Those Whose Bleeding Was Cyclic . — 

Number of patients : 7. 

Total Preg. determinations for group : 133. 

Range of number of determinations per patient: 14 to 25. 

Range of total amounts of Preg. recovered per patient : 14 to 
Per patient average of total cyclic output of Preg. : 50.4 mg. ^ 

Range of times of first appearance of Preg. : 5th to 29th day , ; 
Range of times of disappearance of Preg. : 1st to 3rd day piior 
ing. 

2. Those Whose Bleeding IFas Excessive or Prolonged.— 

Number of patients : 3. 

Total Preg. determinations for group : 49. ^ 

Range of number of determinations per patient: -ij. 51 mg- 

Range of total amounts of Preg. recovered per 

Per patient average of total cyclic output of Preg. ; cvcle. 

Range of times of first appearance of Preg.; 13th to jjjeecl- 

Range of times of disappearance of Preg. : 5th to 6tli Gay I 


i^er patient average of total cyclic output of Pr|&- = cycle, 

lange of times of first appearance of Preg. : 15th to pjeed- 

lange of times of disappearance of Preg. : 1st to 2nd dc } P 


mg. 
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four days are required for the completion of the quantitation on any 
one specunen, five days elapse from the time collection of a twenty-four- 
hour specimen of urine is begun until the final report on its pregnan- 
ediol-complex content is obtained. 

All patients investigated had had complete gynecologic and endocrine 
surveys which included, as minimal requirements, basal metabolic de- 
terminations, roentgenograms of the sella and roentgenographic estima- 
tion of osseous age, wlien this was pertinent. Careful menstrual data 
were kept. Endometrial biopsies were done at the onset of all episodes 
of bleeding which tenninated cycles studied by pregnanediol titers. 
Studies of vaginal smears or basal temperatures were not made. 

ANALYSIS OP DATA 

The clinical data comprising this study represent a fair sample of our 
total work; they embrace the results of quantitations of 2,193 twenty- 
four-hour specimens of 102 patients. These represent 30.8 per cent of 
all determinations done. The number of patients reported is equal to 
43.7 per cent of those studied. The data excluded were those obtained 
upon patients in whom biopsies of the endometriums were lacking and 
during nongestational cycles in Avhieh various treatments were being 
administered ; otherwise, no preferential selection of data for this study 
was made. 

In the reporting and discussion of the data secured from our studies, 
we have used the simple term “pregnanediol” to mean sodium pregnane- 
diol glucuronide. Our determinations are reported in terms of milli- 
grams of sodium pregnanediol glucuronide, the compound actually ex- 
tracted from the urine, rather than in terms of milligrams of actual 
pregnanediol, Venning and her group have reported their findings in 
terms of free pregnanediol. 

A detailed summary of the pertinent data on the 102 patients studied 
follows : 


A. 1. GYNECOLOGIC PATIENTS, WHO BLED FROM PROGESTATIONAL 
ENDOMETRIUMS AND WHO EXCRETED PREGNANEDIOL 

la. Those Whose Bleeding Was Cyclic and Whose Endometriums 
Were Irregularly Proliferated . — 

Number of patients : 6. 

Endometrial responses: M- (4 patients) ; M (1 patient) ; M+ (1 patient). 
Total Pregnanediol (Preg., pregnanediol complex throughout remainder 
of data) determinations for group : 87. 

Range of number of determinations per patient : 10 to 24. 

Range of total amounts of Preg. recovered per patient : 16 to 93 mg. 
Per patient average of total cyclic output of Preg. : 59.7 mg. 

Range of times of first appearance of Preg. : 7th to 22nd day of cycle. 
Range of times of disappearance of Preg. : 5th to 1st day prior to flow- 
ing. 

lb. Those Whose Bleeding IFcrs Cyclic and Whose Endometriums 
Were Regularly Proliferated . — 

Number of patients: 15. 
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Total Preg. determinations for group: 100. 
Range of cleterminalions pei* patient: 6 to 28. 

3. Those Past Menopause . — 

Number of patients : 6. 

Total Preg. determinations for group : S6. 
Range of determinations per patient : 4 to 26. 


A. 1. OBSTETRIC PATIENTS, WHO WERE STUDIED AND TREATED BECAUSE OF 
THREATENING ABORTIONS AND WHO SUBSEQUENTLY 
ABORTED OR AIISCARRIED 

a. Those Who Excreted Normal Levels of Pregnanediol . — 

Number of patients ; 0. 

b. Those Who Excreted Initially and Continually Decreased Amounts 
of Preg . — 

Number of patients : 3. 

Total Preg. determinations for group : 65. 

Range of number of determinations per patient : 12 to 39. 

Range of dailj'- Preg. values ; 0 to 18 mg. 

Individual schematic protocols of tliese patients follow: 

A. N., aged 24 years, para 5-5-0, abortion at LStli week; average daily 
Preg. values in mg. by weeks: x,x,x,x // x,x,x%5* // 3,2,x,x // **• 

M. C., aged 23 years, para 1-1-0, abortion at 12tli week: average daily 
Preg. values in mg. by weeks: x,x,x,x // x,x,x,x // x%7*,8,0, **• 

G. B., aged 32 years, para 0-0-0, abortion at IStli week; average daily ^ 
Preg. values in mg. by weeks: x,x,x,x // x*,x*,5,10 // 14,13,7,0 // O,**- 

The symbols used in these protocols, and similar ones to follow Jia\e 
these significances ; x, no Preg. determinations were done during i 
week so designated; numerals reported represent rag. of Preg. exae e 
daily (arranged by weeks) ; // indicates each interval of 4 weeks, a 
from onset of last menstrual period; * and signify, 
initiation and discontinuation of antiabortional therap.y; indica ^ oi 
of symptoms of threatening abortion; indicates occurrence ot a o 
or miscarriage; antiabortional therapy embraced use of progesteioi 
10 mg. daily^ or eveiy other day, together with use of estrogens 
chorionic gonadotropin (at times) during first 12-16 weeks. 

A. 2. OBSTETRIC PATIENTS, WHO ^YERE STUDIED AND TREATED 
THREATENING ABORTIONS AND IVHO SUBSEQUENTLY PROGRESSED T 


a. Those Who Excreted Normal Aino^mts of Preg. 


Number of patients : 1. 

Total Preg. determinations : 57. 

Range of daily Preg. values : 0 to 20 mg. 
Schematic protocol of this patient follows : 


M. Me., aged 25 years, para 0-0-0. Average daily Preg. ^ JJJn- 

by weeks: x, 1,2, 11 // 15,10,14*,10 // ll,x,16%20 // 6. B 'las 
tinued to 36th week. Deliverj* 40th week. 


b. Those Who Excreted Decreased Amounts of Preg. 
Number of patients : 0. 
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A. 2. GYNECOLOGIC PATIENTS, WHO BLED FROM PROGESTATIONAL 
ENDOMETRIUMS AND WHO DID NOT EXCRETE PREGNANEDIOL 

la. Those Whose Bleeding IFa-s Cyclic and Whose Endometrinms Were 
Irregularly Proliferated . — 

Number of patients: 5. 

Endometrial responses; M- (1 patient); M (2 patients); M-f (2 pa- 
tients). 

Total Preg. determinations for group; 75. 

Eange of number of determinations per patient ; 5 to 21. 

lb. Those Whose Bleeding Was Cyclic and Whose Endometriums Were 
Begularly Proliferated . — 

Number of patients: 15. 

Endometrial responses : P- (7 patients) ; P (7 patients) ; P-f (1 patient). 
Total Preg. determinations for group ; 270. 

Range of number of determinations per patient ; 9 to 32. 

2a. Those Whose Bleeding IPavS Excessive or Prolonged and Whose 
Endometriums Were Irregularly Proliferated . — 

Number of patients ; 1. 

Endometrial response ; M. 

Total Preg. determinations : 5. 

B. 2. GYNECOLOGIC PATIENTS, WHO BLED PROJI ESTROGENIC ENDOMETRIUMS 
AND WHO DID NOT EXCRETE PREGNANEDIOL 

1. Those Whose Bleeding Was Cyclic . — 

Number of patients ; 4. 

Total Preg. determinations for group : 62. 

Range of number of determinations per patient : 6 to 31. 

2. Those Whose Bleeding Was Excessive or Prolonged . — 

Number of patients : 2. 

Total Preg. determinations for group ; 37. 

Range of number of determinations per patient : 14 and 23. 

C. 1. GYNECOLOGIC PATIENTS, WHO DID NOT BLEED AND YET EXCRETED 

PREGNANEDIOL 

1. Those With Intercurrent Amenorrhea (No Bleeding for Six Months 
or Longer ). — 

Number of patients ; 3. 

Endometrial responses : not studied. 

Total Preg. determinations for group : 52. 

Range of number of determinations per patient : 13 to 25. 

Range of total amounts of Preg. recovered per patient; 19 to 59 mg. 
Per patient average of total cyclic output of Preg. ; 32.3 mg. 

C. 2. GYFTECOLOGIC PATIENTS, WHO DID NOT BLEED AND DID NOT EXCRETE 

PREGNANEDIOL 

1. Those With Delayed Menarche. — 

Number of patients : 7. 

Total Preg. determinations for group : 169. 

Range of determinations per patient : 7 to 46. 

2. Those With Intercurrent Amenorrhea (No Bleeding for Six Months 
or Longer ). — 

Number of patients : 9. 
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Schematic protocols of tliese patients follow : 

A. H., agcfl 20 years, para delivery at 40(ii week. Average daily 

Preg. value.s in mg. by week.s; x,x,x,x' // x,x,x,x // x,x,23*,22 // 
25,21,17,10 // 31, 40, .'10, 40 // 47,60,40,42 // (iO ,68,78,85 // 50,41,61,14 // 
67,S6,10S**,x // x,x,x,x //. 

E. jM., aged 20 years, para .3-2-0, pregnancy now in 32nd week. Aver- 
age ^daily Preg. values in mg. by weeks; x,x,x,x // x*,x,31,24 // 
29,35,33,49 // 45,03,59,52 // continued; detcrnnnation.s discon- 
tinued. 

E. Iv., aged 33 years, para 5-4-1, pregnancy now in 34th week. Average 
daily Preg. values in mg. by wock.s; x,x,x,x // x^,x*,x,21 // 24,10, x, 14 
// 28,26,30,30 // 34,33. continued; determinations discontinued. 

b. Those Who Excreted Decreased Amounts of Preg . — 

Number of patients : 0. • 


DISCUSSION 

The most striking and disconcerting data encountered in these stud- 
ies are those upon the pregnanediol excretion of patients whose episodes 
of bleeding occurred fi’om estrogenic and progestational endometruims. 
Our data, when they are analyzed, yield this information: 

Of the 49 patients whose cycles terminated in progestational lileed- 
ing, 21, or 42.86 per cent, excreted no pregnanediol, and of the 1 
patients whose cycles terminated in estrogenic bleeding, 10, or 62.5 per 
cent, excreted pregnanediol. 

When the average total amounts of pregnanediol excreted by those 
individual patients having e.strogenic and progestational bleeding ai 6 
calculated, these are found to be of essentially the same order: Uose 
with estrogenic bleeding 46.7 mg., and tliose with progestational i ee 
ing 48.4 mg. 

Tliese findings obviously indicate that no reasonable prediction as 
the nature of the endometrial response at the end of an ovaiian cycj 
may be made from data upon the urinarj^ excretion of pregnane 
during that C 3 mle. 

The generallj’' established reliability of studies of endometrial 
opsies in identifjdng tlie presence or absence of normal coipus 
activity is well known in clinical practice. Therefore, we accep 
endometrial data as being faitlifnl, and we are forced to reject t le P 
nanediol data as being unreliable. 

The question arises as to wliether the patients, who failed to ex 


Tlie question arises as to wnetner uw ^ 

pregnanediol during progestational cjmles, have some 
ovarian function. We have been unable to identity pa- 

sjmdrome in these patients. We have good reason to be leie^ 
tients are of normal endocrine and gymecologic status; _ no 

tieiits were observed to become pregnant during cycles ni 
pregnanediol was excreted; the pregnancies of 2 of these gg^.gnfli 
term while the other patient delivered a "lacerated fetus w 
month. Certainty endometrial data indicate that failuie o p o 
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B. 1. OBSTETRIC PATIENTS, WHO AVERE STUDIED AND TREATED BECAUSE OF 
HISTORIES OF RECURRENT ABORTIONS OR MISCARRIAGES AND 
WHO SUBSEQUENTLY ABORTED OR JIISCARRIED 

a. Those Who Excreted Normal Amounts of Preg. — 

Number of patients ; 1. 

Total Preg. determinations : SO. 

Eange of daily Preg. values : 3 to 62 mg. 

Schematic protocol of this patient follows ; 

E. M., aged 30 years, para 3-3-0, miscarried at 25tli week. Average 
daily Preg. values in mg. by weeks: x,x,x,x // x, 30*, 20, 11 // 10,20,22,21 
// 26,29,32,38 // 50,57,x,x // x,x*,x,x // x, tt. 

h. Those Who Excreted Initially and Continually Decreased Amounts 
of Preg . — 

Number of patients : 1. 

Total Preg. determinations ; 102. 

Range of daily Preg. values : 0 to 42 mg. 

Schematic protocol of this patient follows : 

E. W., aged 26 j’ears, para 3-3-0, miscarriage at 29th week. Average 
daily Preg. values in mg. by weeks: x,x,0,0 // 4,0*, 0,0 // x,x,14,12 // 
24,21,15,23 // 34,31,27,28 // 26,x,x,x // x,x,x,x // x,tt. 

c. Those Who Excreted Essentially Normal Amoxints of Preg. Until 
Immediately Prior to Abortion or Miscarriage . — 

Number of patients : 3. 

Total Preg. determinations : 156. 

Range of number of determinations per patient: 40 to 71. 

Range of dailj' Preg. values : 0 to 80 mg. 

Schematic protocols of these patients follow : 

A. B., aged 35 years, para 10-10-0, miscarriage at 30tli week. Average 
daily Preg. values in mg. by weeks: x,x,x,x // x,x,x,x* // x,x,x,x // 
x,x,x,x // x,x,x,x // X, 31, 32,31 // 44,45,46,53 // x+,t*. (Preg. daily 
values fell to zero during last week of determinations.) 

L. E., aged 33 years, para 3-3-0, abortion at 17th week. Average daih' 

Preg. values in mg. by weeks: x,x,3,14 // 23,18,25,14 // 19,12*, 17,12 // 
11,1,4,15* // ii. (Daily Preg. values fell to zero during 2nd and 3rd 
weeks before abortion.) 

S. P., aged 37 years, para 6-5-1, delivery of macerated fetus at 29tli 
week. Average daily Preg. values in mg. by weeks: x,x,x,x // XjX,x,x // 
x,x,x,x // x,x,x,x* // 32,32,52,50 // 36,32, 18,x // x,x,x*,x // (Daily 

Preg. values fell to zero during last week of determinations.) 

B. 2. OBSTETRIC PATIENTS, WHO WERE STUDIED AND TREATED BECAUSE OF 
HISTORIES OF RECURRENT ABORTIONS OR JIISCARRIAGES AND WHO SUB- 
SEQUENTLY PROGRESSED TO TERM OR ARE APPROACHING TERM 

a. Those Who Excreted Normal Amounts of Preg . — 

Number of patients : 3. 

Total Preg. determinations : 263. 

Range of number of determinations per patient: 42 to 154. 

Eange of daily Preg. values : 0 to 149 mg. 
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The data upon patients who did not bleed are more consistent than 
those upon patients who experienced bleeding cycles. Only 3 of these 
25 patients, 12 jier cent, excreted pregnanediol. All of these 3 patients 
had had intercurrent amenorrhea for 6 months or longer. The range of 
the total amounts of pregnanediol excreted during periods of study 
comparable to those of patients having bleeding cycles was of essentially 
the same order as for the latter patients, i.e., 10 to 59 mg. 

Additional facts ujion the histories and subsecpient courses of these 
patients may explain t-heir excretion of pregnanediol upon the basis of 
the existence of cyclic ovarian function: 1 had diabetes mellitus; contiol 
of this was followed by return of cyclic bleeding. One had retain of 
cyclic bleeding from oral steroid therapy and subsequently became pi Co 
nant. One, who had not bled in 3 years, had cyclic menstrual molimma. 
Unfortunately these observations were not controlled bj’’ studies o seiia 


endometrial biopsies. 

The fact that no pregnanediol was recovered from the urines of the 
7 patients with delayed menarehe and the 6 patients past the menopause 
may be significant. It may indicate that steroid-complexes o n 
progestin origin and, therefore, not truly pregnanediol may have 
recovered from the urines of the other patients with Ingier ev 


ovarian function. _ 

The data from studies upon the 12 obstetric patients 
sistent. All of these patients excreted some piegnane • urinary 
but restricted correlations apparently exist' between i 
pregnanediol and the likelihood of abortion and miscariiag 

All of our patients whose pregnanediol values -^e anti- 

tinually low subsequently aborted or miscarried espi ® 
abortional therapy which embraced the use of of 

doses as large as 10 mg. and combined frequently with the 

estrogens and chorionic gonadotropin. ^ •nreo'nane- 

Since in none of these patients were we able to .^,g2ues was 

diol excretion by progestin therapy, knowledge o _ pf the 

of no avail in arriving at correct therapeutic reqiur • 

sanguine hopes when the method first was describe 
permit a practical application of this nature. excretion of 

There was another group of patients, who, despi e ^ preg- 

normal amounts of pregnanediol during the early mon ex- 
nancies, ultimately aborted or miscarried. The tl^eir piTg- 

cretionary curves of these patients during the ear y , py). All of 
nancies led to erroneous prognoses. (All were getti ^ ^ 

these patients, whose pregnanediol excretions were s decreases 

terminations of their pregnancies, manifested, as a u , aP 

in these values during the week prior to a lor ^^yg ]ate 

ways being zero. Since reports on these de eimi c excretion 

when they come from the laboratory and since these 
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excretion is not associated with minimal progestational responses. The 
endometrial responses of the 21 patients in which these circumstances 
were present are summarized: M-, 1 patient; M, 3 patients; M+, 2 pa- 
tients; P- 7 patients; P, 7 patients; and P+, 1 patient. 

In idew of these facts, the assumption appears warranted that 
pregnanediol is not necessarily a major metabolic or excretionarj’- 
product of the progestin secreted from corpora lutea of nongestational 
cycles. 

No satisfactoiy explanation has been found for the excretion of 
pregnanediol by patients with estrogenic bleeding. It is highly un- 
likely that these patients were having normal ovarian cycles which were 
not mirrored by the endometriums, due, perhaps, to endometrial re- 
fractivity. Instances of this nature do occur hut not with this fre- 
quency. Other findings upon these patients and their subsequent elin 
ical courses are opposed to this theory. Refuge may he taken in the 
alternative that the material recovered from the urine by Venning’s 
method might not have been sodium pregnanediol glucuronide. There 
are some good grounds for an assumption of this nature. 

In addition to free pregnanediol and sodium pregnanediol glucuronide. 
Marker and liis group® have found other members of the pregnane- 
group in the urine of normal and pregnant women: pregnanol-3(a)-on- 
20, “ epipregnanolon ” ; allo-pregnanediol-3 (a)-on-20, “ epi-allo-pregnan- 
Ion”; allo-pregnanediol-3-(a)-20(a) ; and allo-pregnanediol-3 (a) -20 (a) 
The third one of these compounds has a melting point close to that of 
pregnanediol and as many as 7 mg. of it have been found in a liter of 
pregnancy urine. WestphaP® calling attention to the preceding studies 
cautions that pregnanediol should not be regarded as the only compound 
with 21- carbon atoms which results from the reduction of progesterone. 
Qualitative studies of progestin metabolism may prove eventually to be 
far more productive and instructive than quantitative ones. 

The inconsistencies lietween the times of first appearance of preg- 
nanediol in the urine during ovarian cycles and its times of disap- 
pearance prior to bleeding lend little support to its correlation with the 
formation of progestin by the corpus luteum. 

In view of the foregoing observations, there is little reason to antici- 
pate the existence of significant relationships between the degree of 
progestational reaction of endometriums and the amount of pregnanediol 
excreted during associated cycles. These data confirm this lack of cor- 
relation : average total pregnanediol output of patients bleeding cyelicly 
from irregularly proliferated progestational endometriums, 59.7 mg. ; 
of those bleeding cyclicly from regularly proliferated progestational 
endometriums, 49.5 mg. ; of those bleeding excessively or prolongedly 
from irregularly proliferated progestational endometriums, 51.3 mg.; 
and of those bleeding excessively or prolongedly from regularly pro- 
liferated progestational endometriums, 25.2 mg. 
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daily values dropping to zero seven to ten days prior to termination of 
pregnancy. Since these accidents to pregnancies occurred despite in- 
tensive progesterone therapy, these data on pregnanediol excretion vere 
of no clinical value in gauging dosage levels. 

The following conclusions are held warranted from the foregoing data : 
(1) Venning’s method is unreliable as a diagnostic aid in gynecology; 
and (2) the data supplied by it in obstetrics at present permit no ef- 
fective therapeutic endeavors, and while these may be of prognostic im- 
port, their belated warnings are often at variance with the prognosis 
suggested by earlier data. 

These studies were supported from grants and fellowships available to us from 
the Research Council of Duke University, Ayerst, ilcKenna and Harrison Ltd., of 
Montreal, Canada, and Schering Corporation, Bloomfield, N. J. 
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G. J. Axelson, Norborne Powell, R. L. Pullen, J. A. Wilson, Violet Horner, C. D. 
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occurred despite intensive therapy, these delayed and revised prognostic 
data were of no practical or constructive import. 

The converse to the foregoing observations has been found true: no 
patients who continually excreted normal amounts of pregnanediol 
aborted or miscarried. 

Therefore, while these obstetric data warrant the assumption that 
pregnanediol, as measured by Venning’s method, is likely a major and 
significant product of chorioplaeental activity and metabolism, they do 
not delineate a practical application for the method in clinical obstetrics. 
It does little good to know that an abortion or miscarriage is imminent, 
if appropriate and effective therapeutic schedules cannot be put in force. 

SUMMARY AND CONCLUSIONS 

Results of a four-year study designed to evaluate Venning’s preg- 
iianediol method as a practical and trustworthy aid in the diagnosis of 
progestin levels in gynecologic and obstetric practice are reported. Data 
upon quantitations of 2,193 twenty-four-hour urines of 102 patients 
(90 gynecologic and 12 obstetric) are analyzed. 

When correlations with studies of endometrial biopsies terminating 
ovarian cycles investigated by pregnanediol determinations were made, 
it was found that of 49 patients, whose episodes of bleeding occurred 
from progestational endometriums, 21, or 42.86 per cent, excreted no 
pregnanediol and that of 16 patients, whose episodes of bleeding oc- 
curred from estrogenic bleeding, 10, or 62.5 per cent, excreted pregnane- 
diol in amounts of the same order as those excreting it in association 
with progestational bleeding. Some possible explanations of these 
variabilities are discussed. 

More consistent data were secured on 25 patients who had no bleeding 
cycles. All of the 7 patients with delayed menarche and all of the 6 pa- 
tients past menopause excreted no pregnanediol. Three of the 12 pa- 
tients with intercurrent amenorrhea, however, excreted pregnanediol. 
The clinical records of these patients suggest the likelihood that these 
had cyclic ovarian functions. 

No consistent relationships were identified between the cui’ve of 
pregnanediol excretion and the predicated luteal phase of the cycle or 
between the degree of progestational proliferation of the endometrium 
and the amount of pregnanediol excreted. 

The data upon the 12 obstetric patients were quite consistent. All 
excreted pregnanediol. The four patients, whose pregnancies pro- 
gressed to term, despite either histories of recurrent abortions or inter- 
current threats to abort, excreted normal amounts of pregnanediol. In 
7 of the remaining 8, who aborted and miscarried, studies were continued 
sufficiently long to be significant. The pregnanediol excretions of these 
were either initially and continually low or became decreased with some 
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cent of the end point figure recorded. Using this technique with our 
colony and witli our criteria for interpreting smears, we have obtained 
practically uniform standardization values for the three crystalline 
estrogens in 12 assays of each that have been performed during the last 
three years. With 0.1 y of crystalline estrone as the international unit, 
we find 1 I.U. in 0.1 y of ery-stalline esti’iol and in 0.01 y of crystalline 
estradiol. 

In calculating the number of mierograms of estrogenic substance in 
urines, these standardization values are used, and it is assumed that 
all of the potency of each fraction is accountable to the specified estrogen. 
Although our present Imowledge and the accuracy of the methods do not 
entirely justify this procedure, a much closer approximation of the 
amount of estrogen excreted results than if activity units alone are 
recorded. A considerable amount of investigation has convinced us t a 
the methods of extraction and assay emplojmd in these studies are as 
good as anj’’ available and sufficiently’’ quantitative to yield resu s 

physiologic significance. • r nnf 

The accuracy of all urine collections was cheeked by 
creatinine.® Specimens were kept cold during the period of co 
and extracted within twelve hours of the last voiding. 


EXPLANATION OF TERMS 

To sjonbolizes the total urinary estrogens excreted as such, 
total estrogenic potency of the urine ^^^er hydrochloric ac ^ . 

It is the sum of the activities of the estradiol, estrone, estrone 

tions and is expressed in activity units (international un 

also ^expressed in activity units, symbolizes 
potency of the urine after prolonged ^hydrochloric acid hyjly^ 
presence of powdered zinc. This procedure has . . gye times 

any estrone in the urine into some compound approxim j 

as active as estrone, to have no effect upon the .Ph> “cy 
estriol, and to render estrogenically active ^„/not rendered 

which are excreted in an inactive forin ^ind wlncli a 

and the sum of the potencies of the estiadiol, es , 
estrone fractions. 

experbient 

The subject, Miss M., aged 50 y^ars, and in excellent JieaU^^ 
undergone supravaginal hysterectomy with bdater P^^.^ substances 

tomy nearly eight years previousljL ^‘"‘^^^pSon^Ahis study, 
intermittently until one month before the incept^ ^ 

results of which are presented in Table 1. inree .y 
of estrone a series of severe hot flushes ^ estrogenic 

The seventy-two-hour control specmieneontmn ^ ^^^^ amounts of 

activity, which was , located in 'the before and 

estrogenic activity m menopausal mine have 

assumed to come from the adrenal glands. estrone, 3, 

During the three days followang ^be injection of 5 m« and 

I.U. were recovered, '64 per cent as estradiol, 19 per cen 



CLINICAL EXPERIMENTS IN RELATION TO. THE EXCRETION 

OP THE ESTROGENS«= 

I. Urinary Estrogens Before and After the Injection of Estrone 
Into a Patient With Surgical Menopause 

George Van S. Smith, M.D., 0. Watkins Smith, Ph.D., and 
Sara Schiller, B.S., Brookline, Mass. 

(From the Fearing Fesearch Laboratory, Free Hospital for Women) 

T his and the following studies represent some of our efforts during 
the past two years to learn more about the metabolism of the sex 
steroids both in normal women, in those with functional disorders, and 
in those with pregnancy toxemia. 

methods 

The technique utilized for hydrochloric acid hydrolysis of urine, for 
extraction and separation of the estrogens, and for zinc-hydrochloric 
acid hydrolysis were the same as previously published.^’ Special pre- 
cautions must be taken against loss or destruction of estradiol during 
semicarbazide treatment of the estrone-estradiol fraction. The whole 
procedure is carried out in a single receptacle. The evaporation after 
semiearbazone formation is performed in vacuo and alcohol is added im- 
mediately, since estradiol is rapidly destroyed in concentrated acid solu- 
tion. Since the difference in estrogenic potency of this fraction before 
and after the semicarbazide procedure is the estrone value, any loss 
of estradiol Avould give a falsely high figure for estrone. Assay by dif- 
ference is open to objection, especially Avhen bio-assay must be used, but 
we have found this method more dependable, when small amounts of 
estrone are present, than Girard’s separation and assay of the separated 
fractions. 

Assays were performed upon mature-spayed rats of known reactivity 
to a standard dose of crystalline estradiol (0.1 y in 0.1 c.c. of olive oil in 
one injection) and maintained in a primed condition bj’^ the induction 
of estrus (by test or a priming injection of estradiol) once in every 
seven to ten days. Each animal used for testing an unknovm was in 
estrus five days previously. The material for a given assay was injected 
in three subcutaneous doses (0.1 to 0.2 c.c. of olive oil per injection) 
four hours apart and vaginal smears were taken forty-eight hours from 
the first injection. One rat unit (5 I. U. by our assay) Avas considered 
present in that dosage of the extract ivhich produced positive smears in 
4 of 6 rats or in 50 per cent of S or more rats, proAuded no more than 
25 per cent of 8 or more rats shoAved positiAm smears at the next loAver 
dosage. The difference betAA^een dosage- levels introduced a range of 
values over which the end point might lie, amounting to 10 to 25 per 

‘This and the three papers on this subject to be published in succeeding issues 
were presented in brief before the New York Obstetrical Society on Jan. 13, 1912. 

The Mrs, AA^'iHiam Lowell Putnam Investigation of the Toxemias of Pregnancy 
aided by grants from the Committee on Research in Problems of Sex of the National 
Research Council. 

‘The references will accompany the fourth paper of this series. 
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17 per cent as estrone. In terms of activity, 6.7 per cent of the injected 
material found its way into tlie urine. This figure agrees with reported 
urinaiy recover.y of injected estrone in dogs.^’ ® In terms of weight, 
however, only 2.8 per cent of the injected estrone was recovered, 15 
per cent as estradiol, 40 per cent as estrone, and 45 per cent as estriol. 
After zine-hj'-drochlorie acid hydrolysis, 10,150 I.U., 20.3 per cent of 
the injected material in terms of potency, were recovered. Fifty-sh 
per cent (5,650 I.U.) of this total Tzn activity came from the estrogens 
present before zinc-hydrochloric acid hydrolysis, as explained in the 
footnotes of the table, leaving 4,500 I.U., or 44 per cent, unaccounted 
for. 


DISCUSSION 

If urine had been collected for another day following injection a lit- 
tle more estrogenic activity would probably have been recovered, but not 
enough to alter significantly the presented figures. From reports now 
appearing^’ ® and our own as yet incomplete data, it is certain that some, 
less than 10 per cent, of the administered hormone ivas excreted in the 
bile and possibly through the intestinal mucosa. 

We have repeatedly presented evidence®'” that estrone to estriol con- 
version is a gauge of progestin activity, but this subject following in- 
jection of estrone excreted a goodly amount of activity in the estriol frac- 
tion in the absence of any knovni endogenous progestin. However, we 
have also demonsti’ated that administered testosterone and adrenal cor- 
tical extract act like progesterone in inhibiting destruction and en 
hancing conversion of estradiol to estrone to estriol." Furthernioie, 
we have found that pregnanediol glueuronidate, a physiologically mei 
excretion product of progesterone, augments the effect of progesteione 
upon estrogen metabolism, through protecting progesterone ^ 

struction.^® It begins to appear that retardation of steroid degia a i^^ 
may be the primary factor in the conversion mechanism. 
present experiment, the quantity of estrone administered maj 
have clogged the estrogen destructiAm process enough to directly 

to estriol conAmrsion, or it may’- have had the same final e ^ 

through protecting adrenal steroids from destruction. Tia ® 
level of estrogen Avas either directly^ or indirectly preventing 
tion is indicated by the difference in partition of urinary’ 
during the first tAventy’-four hours after injection, AA’hen^ o ® 

Avere high, and the last forty-eight hours, Avhen the excretion p 
four-hour A’olume Avas one-fourth as great. In tie , fjgjj is 

evidence for a marked increase in the rate of estrOoCn 
found in the drop in estrone and rise in to^ lo forty-eigld 

estriol excretion decreased only 50 per cent during le pi^servation 
hours, as compared Aidth a 90 per cent drop in ^nmnared ivith 

AA’liich is in keeping Avitli the kiiouTi stability of estriol a 
estrone to oxidative destruction. 
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THE HISTOPATHOLOGIC DIAGNOSES OP THE ATYPICAL 

ENDOAIETEHJM'^ 

Bernard AIann, AID., David R. AIeranze, AI.D., and 
Lbtb J. Golub, AI.D., Philadelphia, Pa. 

(From the Department of Gynecolopy and Lah oratories, Mt. Sinai Eospital) 

I T IS the avowed purpose of fai*-seeiug pathologists and clinicians to 
make their objective tliat stated by A^irehow manj^ years ago, namely 
“a functional interpi-etation of their pathologic findings.” At present 
this is impossible in manj^ instances, for example when the tissue studied 
represents an end stage of a process which has passed through many 
intermediate phases long lo.st to Auew, as in a kidney showing advanced 
chronic glomerulonephidtis. In other instances as in the diffeiential 
diagnosis of various varieties of appendicitis, the desirability or neces 
sity of such a functional objective does not appear important. In lecen 
years, however, in one field, namely in the diagnosis of the non-neop as ic 
endometrial states, the attempt to correlate functional status with is 
tologie appearances has been consciously sought for and in some measuie 
achieved. It is because of this attempted and moderately success cw 
relation between histologic character and functional status t a 
detailed study of the endometrium is of importance and certain ina 
quacies of diagnosis become apparent. _ 

It is considered sufficient in general in making pathologic 
to call attention to the dominant pathologic finding and negec 
remainder. In many cases of focally acute appendicitis an in m 
other nondiffuse pathologic states, as in patchy nephrosc erosis,^ 
existence of normal areas are implied and understood thoUo n 
plicitly stated and probably no great harm to understanding 
tice result. But the requirements of diagnoses appear status 

in regard to the endometrium. In the appraisal of the pat o 
in perhaps no other tissue does a complete, detailed an co ^ 
survey appear so important as in the study of the endome riu 
frequently the pathologist, habituated to specific ^iag- 

clinicians ’ impatience with anything but such specific an 
noses, permits himself this indulgence though he often so oes Q^idome- 
givings and doubt. The facts are that the character of 
triums does not permit specific all inclusive diagnoses an in 

are in many'- instances misleading or, at best, inadequa e. 
an effort to salvage the situation the term diplastic is use ’ ,g^ygcies 
that an amplication of the term will be asked for and i s 
rectified. ^ 

‘Read at a meeting, of the Obstetrical Society of Philadelphia. Alatc'’ 
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The thesis that the partition of urinary estrogens proiddes an index of 
progestin activity, therefore, must be modified, especially when ovarian 
and placental secretions are absent or are not the predominating factors 
in steroid metabolism. In the nonpregnant female with active ovaries, 
however, and in pregnancy the thesis still holds, as demonstrated by 
the urinary findings after administration of progesterone (see sec- 
ond paper of this series), during the luteal phase of ovulatory 
cycles,®’ and the parallel curves of estriol and 
pregnanediol in pregnancy.®'*® Contraiy to our previous assumptions,® 
liased on the work of Pincus and Zahl,*’’ the uterus is not necessary 
for estrone-to-estriol conversion and the ovaries are not needed for the 
reversible estrone-to-estradiol reaction. 

Acid hydrolysis of urine with the addition of powdered zinc has in 
our studies consistently given higher estrogenic activity than acid hy- 
drolysis alone. We have shown that this procedure does not change the 
activity of estradiol or estriol but re.sults in about a fivefold increase in 
the potency of estrone, ascribable to conversion of this ketone into 
estradiol, probably a mixture of the a and j3 forms.- The method, how- 
ever, yields more estrogenic activity than can be accounted for even by 
maximum conversion of estrone, and this we have designated "unac- 
counted for.” Although more complete hydrolysis with the longer boil- 
ing period of the zinc-hydrochloric acid procedure may contribute to 
this fraction, we have considerable evidence in favor of the assumption 
that resynthesis of estrogenic substance from inactive estrogen metabo- 
lites is the source of a large part of it, especially in urines with high 
Tzn to To ratios.- Certainly in the present experiment the 4,500 I.U. of 
"unaccounted for” activity must have come from the injected estrone 
and at that represents only about 9 per cent of the lost activity. 

CONCLUSIONS 

Prom this experiment we would conclude that in the castrate female ; 
estrone is converted in the body both to estradiol and estriol; this con- 
version mechanism is favored by retardation of steroid degradation ; the 
internal genitalia are not necessary for these processes; less than 3 per 
cent bj' weight of injected estrone reaches the urine in recognized forms ; 
hydrotysis with the addition of zinc recovers more of the injected 
estrogen, a finding consistent with our hypothesis that a good part of 
the additional activity from zinc-liydrochloric acid hj^drolysis represents 
rehydrogenation of inactive products of estrogen oxidation. 
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prepare material and facte for further clinical eralnation nha 
Knowledge and insight increase. 

Figs. 1 and 2 illustrate the variability of the histologic pattern in some 
endometriums. 

I\Iany studies have testified to our present inability to correlate clini- 
cal symptoms with tissue findings, though the latter is generally ad- 
mitted to be as valuable as any single method of investigation at present 
available. Thus there have been observed the association of hyperplastic 
tissue with both amenorrhea and menorrhagia, and we and others have 



Pig. 1. — Patient, aged 32 years, had a prolonged menstrual bleeding. 

scarring and a few glands (X43). 


Area shows 


observed secretory features in a generally hyperplastic tissue. Meiioi- 
rhagia associated with secretory types of endometrium have been no e 
and particularlj^ commented upon by Traut and Kuder.^ Such findings, 
as these and others, cannot as yet be fitted into any consistent and simp e 
ph3^siologie or pathologic scheme except bjr some tortured interpretation 
or bj’" assumptions which cannot at present be either substantiate oi 
discredited. 

In such a state of affairs it would appear more commendable to 
rather than conceal our inadequacies by describing the finding oo ^ . 
not attempting unwarranted diagnoses. Because of such considerations 
one wonders whether the use of the biopsj’' technique maj’" not be eon^ 
tributing in some measure to our present and future deficiencies 
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For this undesirable situation there appears to be but two satisfactory 
solutions. The first and less satisfactory is to give as detailed a written 
description of the findings as possible in the hope that the description 
will be read. The second and the more satisfactoiy solution is to supple- 
ment this description with a personal study of the slide by the qualified 
clinician either alone or in collaboration with the pathologist. In this 
day of certification by Diplomate Boards, histologic knowledge is be- 
coming an increasingly frequent acquisition by the gynecologist. 

Even were the above-outlined objective achieved, the study of the 
endometrium by the pathologist and clinician in their attempt to arrive 
at a satisfactory opinion would suffer from a number of other possible 
limitations. Clinicians, more or less experienced, differ in the thorough- 
ness with which they practice curettage and in the endometrial sites 
they are likely to explore. The same patient may yield different quanti- 
ties and kinds of material in the hands of different gjmeeologists. Since 
as a result the tissue submitted may not be sufficiently variable and 
representative, and since the pathologist is to some extent dependent for 
his opinion upon the mere, quantitative as well as qualitative aspects of 
the curettage, he may be misled. Thus focal hjqierplasia may be present 
in an endometrium otherwise atrophic so that the pathologist observing 
hyperplastic areas would hesitate to make a diagnosis of unqualified 
hyperplasia when only a small amount of scrapings have been obtained 
at the curettage. Again, some- clinicians do not record very precisely 
the amount of material they obtain, making the pathologist completely 
dependent for his quantitative estimate on the amount submitted for 
examination. This dependency too maj’' fail the pathologist since it is 
the practice of some operators not to send all the scrapings they obtain 
to the laboratory but instead to select, often at random, portions for 
examination. This latter practice is undesirable since it substitutes a 
hurried, often capricious choice for the presumably unhurried and in 
some instances better qualified choice by the pathologist. 

The considerations discussed above become important because of the 
lack of uniformity of the appearance of different portions of the endo- 
metrium under certain conditions. The proper status of the endome- 
trium should be appraised on both quantitative and qualitative grounds. 
It is a matter of conjecture whether a hypoplastic but otherwise ade- 
quately secretory endometrium, is adequate for nidation. Should a 
small or moderatel.v lai’ge focus of hj-^perplasia be accepted as the cause 
of bleeding in an otherwise normal endometrium, remembering of course 
that there is as yet no definitive opinion concerning the relationship 
between bleeding and hyperplasia? Does a relatively small focus of 
secretory endometrium in an otherwise hyperplastic tissue reflect the 
possibilities of successful nidation? Whatever the answers to these 
questions, the immediate clinical problem is certainly not advanced by 
merely listing an over-all diagnosis nor are we in this manner likclj' to 



464 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


DISCUSSION , 

DB. F. SIDNEY DUNNE. — I believe the question of an endometrial biopsy is 
done with only one intention most of the time, namely to give the clinician or 
pathologist the information whether the patient is ovulating. It is well proved 
that endometrium ripens irregularly, so that you may have a rather confusing pic- 
ture in interpreting a whole block of curettings. What is often taken to be pre- 
menstrual change is not a true endometrial change. It is classified as a pseudo- 
stratification or a gland cut on the diagonal which may be interpreted as premen- 
strual change. It is not unusual to find in a well-developed endometrium cystic 
glands which cannot be termed hyperplasia in the sense that the word is used. It 
does mean a definite clinical entity and you can have a well-developed hyperplasia. 

I think the study of endometrium depends on the serial section, but we have no 
way^ of drawing conclusions to help the clinician as to where this pocket endome- 
trial pattern has its clinical symptoms. Y’ou can have any type of endometrium 
which may give amenorrhea, menorrhagia, or oligomenorrhea. The thing we are 
getting at is interpretation of endometrial changes in the entire block, and try to 
interpret other areas which do not fit in with the menstrual history. We still have 
a lot to learn in interpreting endometrial patterns. It is not unusual to have 
normal endometrium falsely diagnosed as carcinoma or many other things, but the 
important thing is y'ou may' have a variety of histologic appearances in any group 
of endometrial curettings and turn back nothing to help the clinician. 

We still have not reached the point where we can correlate endocrinology nith 
our pathology. 


USE OF SULFANILAMIDE POWDER IN GYNECOLOGIC AND 

OBSTETRIC OPERATIONS 


John D. Bibb, A.B., M.D., New York, N. Y. 

(From the Clinic of Woman’s Hospital) 

R ECOGNITION of the principles governing the action of sulfa- 
nilamide led logically’’ to its application directly’ to the tissue, 
which need its effects most. Lockwood” enunciated these piiucT ^ 
clearly’ when he stated that it works best when : 


1. The supply’’ of phagoeydes is richest, such as in the pen 

2. The greatest coucentrations are in actual contact ’\vith tie la 

3. There is not much necrotic tissue present, with its 
tion products which are capable of immobilizing the su 
molecules. 


Therefore, the chief indications for the use of sulfanilamide po 
ill obstetric and gynecologic operations are: 


1. Peritonitis, regardless of the causative organisms oi the p 

of gastric or intestinal contents; _ either hj’ 

2. Contamination of the peritoneal cavity at a uor- 

opening this normally’ sterile ca’vity into contmtu Y to, 

mally’ infected cavity’, as for example, the I’agma, 

or removal of, infected tissues or organs such as py’o I o ’ 
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knowledge. Tlie biopsy tecliuiqne bas, of course, its legitimate applica- 
tions, but those of us who have seen one small focus of decidua or 
adlierent groups of chorionic villi, in an otherwise undistinguished 
endometrium or those of us who have been impressed with the variability 
of endometrial pattern in some endometriums, cannot but feel that fre- 
quently the study of only the small pieces obtained by this method, must 
in some degree be inadequate. 



Pig. 2. — Same case as in Fig. 1, showing normal secretorj' endometrium (XC.5). 

SUMMARY 

Attention has been called to the variability of the histologic findings 
in different portions of curettings removed for various clinical condi- 
tions, and hence the necessity of utilizing as frequentlj" as possible the 
procedure of curettage rather than that of biop.sy. 

Because of the present inadequate state of our knowledge and because 
of our inability to satisfactorily correlate many histopathologic findings 
with the hormonal status of the patient or with the inherent responsive- 
ness of the endometrium, it is felt inadvisable in many instances to 
attempt all inclusive specific diagnoses. It is considered more ad^dsable 
in these cases to restrict one’s self to full descriptive reports supple- 
mented by consultation and discussion between clinician and pathologist, 
in the hope that the future may bring clarification and unity to these 
objectively recorded findings. 

REFEREJs CE 

1. Traut, Herbert F., and Kiuler, Alberta: Surg., Gj-nC'j. & Obst. 61: 14.5, 1935. 
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the uterus and in^ the lateral parts of the pelvis. In extraperitoneal 
types, It was put into tlie tissue .spaces opened for the delivery of the 
eJiiId It was used more often in eases of prolonged labor with ruptured 
membranes than in ordinary eases, tlie average elapsed time before sec- 
tion in the eases where sulfanilamide was used being twenty-seven hours’ 
laboi and thirty hours witli ruptured memiiranes, while for the cases 
wheie sulfanilamide was not used, the figures were foiii’teen and seven- 
teen liours, respectively. Elective sections are not included in these 
averages. Only four classical .sections were done at the Woman’s Hospi- 
tal in the period covered by this stud}’'. 


In vaginal plastic operations, the powder ivas put under the vaginal 
flaps, and into the peritoneum whenever the latter was opened. In tubo- 
ovarian abscesses, the jiowder ivas applied about the areas where the 
infection was thought most likely to have been spread. For comparison 
with these eases, similar tj’pes of operations from the work of the same 
jmar •were taken. Although the comparison is not quite accurate, due 
to the tendenc}’’ to use sulfanilamide in the more serious cases, and leave 
it out in the less serious, still it is of interest to note that some of the 
principles outlined above were as well borne out as could be expected in 
a series of this length. The mortality, the number, and the seriousness 
of the complications, the 'wound healing and the fever Avere used as 
criteria for eAmluating the patients’ toleration of the drug and the op- 
erative procedure. If the temperatiu’e rose to 100° F. or aboA’^e at any 
time during the twenty-four hours, the day Avas counted as a day of 
fever. Temperatiu’es Avere taken eAmry four hours. 

Among the cases of complete hysterectomy fi’om the abdominal ap 
proach, 62 Avere done Avithout sulfanilamide and 31 Avith sulfanilami e. 


Table I. Complete Hysterectomies 


1 

IMPERFECT WOUNDS] 

f COMPLICATIONS 

deaths 

AA'^itliout. .sulfanilamide 
AA'ith sulfanilamide 

4 (C.4%) 1 
3 (9.7%) 1 

1 7 (11.3%) 1 

3 ( 9.7%) I 

3 (4.9%) 

1 (.3.2%) 


RESULTS 

Three of the four imperfect Avounds in the group AAothout 
Avere definitely infected, and the average duration of feA’^er 
days. In the group with sulfanilamide, none of the imperiec a 
A vere infected, the defects being due to fat necrosis and hema ” 
the cases Avhere sulfanilamide Avas not used, the complications c 
of five urinary tract infections, one abscess of the vaginal a' 
one bronchopneumonia. Among the cases Avith 
Avas one bronchopneumonia, one se\mre cyanosis due to su 
(this occurring in a 67-y ear-old hypertenswe patient am •* 
sclerosis) ,, and one abscess of the vaginal Amnlt fciho-nuug 
liysterectomj^ done for myoma but complicated by absces 
tubes. 
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3. Prevention of formation of adhesions in cases where there is me- 
chanical or chemical irritation or where there are large areas left 
nnperitonealized after the removal of large tumors ; 

4. Abscess cavities which are opened and drained, such as a pelvic 
or Bartholin gland abscess. 

The dosage depends upon the condition found at operation. The 
largest amount given is 15 Gm. in the peritoneal cavity plus four or 
five in the abdominal wall, but this amount is used only in severe cases 
of peritonitis where drainage is contemplated. Prophylaxis of perito- 
nitis is accomplished by the use of 8 Gm. or less and it is questionable 
whether any should be put into the abdominal wound. The use of drain- 
age calls for higher doses in order to allow for the escape of the powder 
in the drainage fluid. The presence of necrotic material and peritoneal 
exudates of caseous types also indicates the larger doses. The clean 
peritoneum absorbs the material more rapidly than the inflamed mem- 
brane, and very large doses are contraindicated in preventive applica- 
tions, because toxic levels in the blood may be reached quickly. 

The mode of application is not important, so long as the powder is kept 
dry and applied thinly and evenly. One good method is application by 
a sterilized insufflator, especially convenient in inaccessible places. The 
powder is prepared for use by heating it in tubes at 140° C. in a dry 
oven for two hours. 

No serious local effects have resulted from the application of the 
powder in the doses given. The concentrations obtained in the perito- 
neum are found to be 75 to 100 times the blood level usually reached, 
and it is probably not all absorbed from the peritoneum for three days. 

When a sulfa drug has been used by topical application, it is unde- 
sirable and usually unnecessaiy to supplement it by other methods of 
administration for three days afterward, and the use of oral medication 
of this type before operation in ivliich it will be used intraperitoneally 
is inadvisable. These precautions will prevent a number of cases of 
chemical hepatitis, examples of which have lieen frequently noted, es- 
pecially before these precautions were recognized as necessary. Cyanosis 
is frequent but less serious than hepatitis. Fever, which could be as- 
signed to the use of the drug, and optic atroplij' have also been reported 
after intraperitoneal application. 

Our cases included complete hysterectomies, vaginal plasties, opera- 
tions on tuboovarian abscesses, and miscellaneous clean eases, such as 
supravaginal hysterectomies and suspensions. In addition to these 
there were 23 miscellaneous uifected cases with veiy serious conditions 
present before operation. 

In the complete hysterectomies, the powder was divided between the 
upper end of the vagina and the cul-de-sac of Douglas. In cesarean 
sections, it was placed under the flap of peritoneum on the surface of 
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TAni.E IV. Tdboovakian Abscess 



^ IMPERFECT AVOUNDS j 

1 COMPLICATIONS 





1 DAYS 


% 

1 DAYS 

j DEATHS 


NO. 

% 

1 FEVER 

j NO. 

1 FEVER 


Without sulfanilamide 

1 

30.0 

.0 

0 



0 

With .sulfanilamide 

2 

30,3 

8 1 

0 


! 

1 


Ten cases were done Avithout sulfanilamide and 15 Avitli sulfanilamide. 
The death occurred in a Avoman Avith large bilateral tubooAmrian ab- 
scesses, myomas, and peritonitis. A dose of 8 Gm. Avas put into the 
peritoneal cavity, folloAA^ed by 6 doses of 1 Gm. eaeh every four houi-sby 
mouth. On the second postoperatiA’^e day, the blood level Avas 30 mg. 
The oral medication Avas stopped, and in forty-eight hours the level fell 
to 10 mg . ; however, she died on the hfth postoperative day. 

There Avere 27 patients Avithout eAudenee of infection and in AAdiom no 
infected cavuty Avas opened into continuity AAdth the peritoneum, m 
Avhich sulfanilamide Avas used. One of these had thrombophlebitis an 
left lower lobe embolism, but recoA'^ered. Another A\diose hospital 
had been normal, died at home of pulmonary embolism on the lortie i 


day after operation. - • • i if 

There remain 23 eases of miscellaneous infections in ,n 

nilamide Avas used, bringing the total for all cases no 

The most interesting AA^as that of a AAdiite Avoman of 76 • 

discernible heart or kidney lesions, but emaciated and.m on y & 
eral condition, AAdio Avas admitted because of lower abdominal p 
mass. A barium enema study shoAAmd divertieuli of the ' j 
eidentally did not shoAv gallstones. At operation, the 1^^®^ 
but the gall bladder Avas three times normal size and 1^® ‘ 

stones were palpable. The uterus contained several large m>oma| 
the scheduled hysterectomy aa^s done. The patipt Avent ™ , gjx 

Avas given 100 e.c. of gum acacia-glucose sohition de- 
grams of sulfanilamide Avas put into the abdominal ca • ' . 

sloped increasing jaundice end fever (lOT" F ) and *'<1 
hours after operation. No additional sulfa medication » 

at any time. _ , orpue of the 

A Avoman with strangulated inguinal hernia and p-j. 

intestine' died after an operation in Avhich 8 Gm. or 

tients with carcinoma and involvement of the {mm pneu- 

by radiation effect, all died Avithin a feAV days of n py three 

monia and peritonitis. Sulfanilamide was used su 
mastectomies. It AAms also used in six cases of perito- 

Avhose peritoneal culture showed the presence of , . '^te of the 
neal fluid at the time of operation, had infected Avounds m sp 

sulfanilamide. _ p origin, 

A middle-aged white Avoman had exudate. The 

involved the entire cavity equally with a thiclr, nil , infection, 

appendix was removed in the belief that u gQ^^ially. She de- 

and 8 Gm. Avere put into the cavity and being gi^’®” 

veloped and recoAmred from a bilateral P^ , second postoper- 

therapeutic doses of sulfatliiazole by mouth after the secoi 

ative day. She had only fiAm days of feAmr. infected 

One ease of pyometra shoAving gram-positave c c Am 

Avound following puncture of an atrophic uterus by the 
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There were three deaths among those without sulfanilamide, one of 
which Avas due to carcinomatosis, and tAvo to peritonitis. There AAms only 
one death among those treated Avdth sulfanilamide and this AAms due to 
pulmonary embolism folloAA^ed by coronary thrombosis. Thus, among 
the cases Avhere no infection existed before operation, there AAms no 
death from peritonitis and no abscess of the vaginal vault, AAhen sulfa- 
nilamide Avas used. 

Only the major varieties of plastic repairs, such as cystocele, rectocele, 
and lacerated pelvic floor, or continence of urine, or fistula, Avere con- 
sidered in this series. There were 28 cases of vaginal hysterectomy 
in which sulfanilamide Avas not used, and four developed abscesses of 
the vaginal vault. One of these patients died from this cause. Six 
patients Avho had vaginal hysterectomies and, in Avhom sulfanilamide 
Avas used, all escaped Avithout abscesses. 

Table II. Vaginal Plastics 



imperfect avounds I 

1 COMPLICATIONS | 

DEATHS 

NO. 

% 

DAYS 

FEVER 

NO. 

% 

DAYS 

FEVER 

Avithout sulfanilamide 
AVitli sulfanilamide 

12 

1 

8.3 

6.6 

9 

4 

•35 

4 

24.4 

26.4 

8 

8 

1 

0 


Five of the 12 Avounds mentioned above Avere definitely infected, Avith 
an average of fourteen days’ fever and evidence of poor healing, in- 
cluding the formation of abscesses, one of AAhich, not included in this 
five, is the death reported above. Among the cases Avhere sulfanilamide 
Avas used, there Avas only one infected Avound and no deaths. The com- 
plications Avere largely urinary, consisting of cystitis and pyelitis, shoAv- 
ing Staphylococcus alhm or Bacillus coli on culture, but there AA’-as also 
one ease of bronchopneumonia and one of endometritis folIoAAung a 
curettage and plastic operation. All the complications AA'ere urinary 
among the cases Avith sulfanilamide. A total of 143 plastics Avas done 
AAuthout sulfanilamide and 15 Avith it. 

As preAUOusly noted there Avas a marked tendency to use sulfanilamide 
in the cases considered potentially infected. There Avere 111 cases in 
AA'hieh sulfanilamide AA^as not used and 34 in AA'hieh it Avas used. 


Table HI. Cesarean Sections 



IMPERFECT AVOUNDS ] 

COMPLICATIONS | 

DEATHS 


% 

DAYS 

FE\’ER 

NO. 

% 

DAYS 

FEVER 

AA’itliout sulfanilamide 
AA'ith sulfanilamide 

H 

m 

8 

24 

10 

2 

9.9 

6.0 

8 

15 

0 

0 


Of really infected Avounds, there AA'cre tAvo among those Avithout sulfa- 
nilamide and one among those AA’ith sulfanilamide. The complications 
were mild respiratory, urinary, breast, and parametrial infections. The 
patient Avith the infected AA'ound, in A\hom sulfanilamide had been used, 
also developed paralytic ileus, pleurisy, and thrombophlebitis. Her 
operation Avas done after she had been in labor for thirty-seA'en hours. 
The other complication Avas a respiratory infection. 


























ORIGIN OF ENDOMETRIOSIS FROM THE MESENCHYME OP 

THE CELOMIC WALLS 


Peter Gruenwald, M.D., Chicago, III. 

(From the Department of Anatomy, Chicago Medical School) 


T he controvers}^ about the origin of endometriosis lias divided the 
investigators into two groups, one advocating a local origin and the 
otlier suggesting transportation of material from the endometrium. Stimu- 
lated by the rise of our knowledge of latent developmental potencies, 
several adherents to the former idea undertook to explain ectopic endo- 


metriosis by activation of latent potencies in cells embryologically re- 
lated to the endometrium. Similarly, the present work is concerned 
with the application of the author’s recent embryologic results to die 
theory of endometriosis. It should be understood that the following 
discussion has the sole purpose of pointing out how the origin of en- 
dometriosis in all knoivn locations can be explained on the basis of our 


present embryologic knowledge. This wdll oppose theories of trans 
portation of tissue cells from the endometrium onlj' so far as thej aie 
based on the assumption that in certain locations endometriosis canno 
develop from local cells. In line with this aim, onlj" the pioblem o 
possible local origin of endometriosis will be considered in the o on 


ing pages. 

No detailed survey of the literature will be given, since there < 
numerous reviews of this subject on hand. Many investigatois 
that part or all of the epithelium of the serous cavities, being the mo i ^ 
tissue of the IMullerian ducts, may give rise to dystopic 
thelium. This theory was then extended, mainly by Heim, to 
the mesenchyme of the caudal parts of the celomic walls. This a 
tion was based on the fact that in the early embryo 
originate from the future peritoneal epithelium. jggj"(rnatcs 

Heim’s considerations are embryologicall.y ill-founded. e 
the mesenchyme of the cloacal portion of the formei rrenital 

as a possible source of endometriosis, holding that 
organs develop in that area. In fact, the urogenital ii 
reach into the thoracic region Avhere the Mullerian Biebl' 

When finally eases of endometriosis in the extremities were o 
suggested that all mesenchyme of the body miglA have 
necessary for the formation of endometrial epithelium. 

» Author’s free translation of "Mesenchym im Bereich des Tvloakcnab 
frliheren Colonihohle” (Heim:’ p. 303). 
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other patient had a foreign body removed from the abdominal cavity 
■several days after a section. Four grams were placed in the peritoneum 
at the second operation, with an uneventful convalescence. A woman 
with a carcinoma of the fundus and postradiation adhesions had 4 Gm. 
placed in the abdominal cavity. Tlie stay sutures became infected and 
she had a peritonitis with twenty-nine days of fever, but recovered. 

A patient admitted with a postoperative vesicovaginal fistula, had one 
ureter implanted into the bowel, and sulfanilamide was used. She died 
of pulmonary embolism on the twentieth day. 

A 240-pound woman with chronic gall bladder disease had a chole- 
cystectomy and appendectomy, followed by evisceration on the fifth day. 
No sulfanilamide liad been used at this operation, Init when the wound 
was resutured, 16 Gm. were used. She died forty-eight hours later. 
Fourteen grams of powder were placed in the wounds of a combined 
abdominoperineal resection of the colon for radiation stricture. The 
patient recovered after forty-eight days of fever. 

SUJIJIARY 

1. A brief review of principles gleaned from the literature is pre- 
sented. 

2. All the cases in which sulfanilamide powder was used at operation 
at the Woman’s Hospital during 1941 are reviewed, and only two com- 
plications due to the use of the drug were noted. One was a severe 
cyanosis, and the other was hepatitis, which ended in death of patient, 
but other factors than the sulfanilamide were operating in this case, and 
only 6 Gm. were used. 

3. Prevention of abscesses at the upper end of the vagina and pre- 
vention of peritonitis are the two clear-cut objectives to be striven for 
in the use of the powder in complete abdominal and in vaginal hysterec- 
tomies. In our short series, progress was made toward both of these. In 
eases with infection, prevention of peritonitis is more difficult to evalu- 
ate, and abscess formation harder to control, due to the variability in 
degree and virulence of infection and amount of spill. 

4. Sulfanilamide did not prevent urinary, respiratory, nor circulatory 
complications, nor did it rescue moribund patients. Its use cannot ob- 
viate the need for good judgment and early treatment. 
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f the MuUemn ducts, namely, the celomic walls. This includes not 
nl}'- the epithelium of the serous membranes, but also the underlying 
connective tissue and the organs formed by these tissues in the embryo. 

0 definite boundaries of the connective tissue of the celomic walls 
apmst that of other origin (somites, etc.) can be given. As indicated 
above, we have no reason to restrict the area of possible endometrial 



Figs. 1 to 3.— ^Mesenchyme formation from the lining of the coloniic cavitj anti 
from the MUiierian duct (after GruenwaldU. 

^S- 1. — Celomic wail of a human embryo of the third week. Henialum— eos^ 
stain. No epithelium is present. The cells of the superficial layer are on their 
side structurally Identical with the underlying mesenchyme and some of their aaus 
cells become part of it. 

Figs. 2 and 3. — Mullerian Auct and surrounding tissues of a chick 
days and three hours. Gomori's silver impregnation, idg. 3 shows the oes 
subdivision of the Mullerian primordium into the duct proper (M) and a tissu 
tween it and the Wolfflan duct (W) in which argyrophil fibers indicate the ocb 
transformation into mesenchyme (X). A more cranial section of tlie same au 
3) shows this process in a farther advanced stage. The Uasal mcmorM , 
original Mtlllerlan primordium is dissolving (left side of figure), and the newij ^ 
mesenchyme between the Wolfflan and MUiierian ducts is now characternie*^ 
typical argyrophil framework (A). 


potencies to the lower portion of the peritoneal cavit}^ At tlie time 
when the primordia of the Mullerian ducts first appear, the urogeiiita 
ridges reach cranially to the level of the upper thoracic segments. 

The possibility of origin of endometiiosis from these tissues 
celomic walls accounts not onlyr for the common locations of t^^^ 
anomaly, but also for one whose explanation appeared extreme]^ i 
fieult to previous investigators. Thi.s is endometriosis of tlie extienu les 
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In considering the embryologic basis of the endometriosis problem, 
we must first review certain aspects of the development of the celomic 
wall from Avhicb the Mullerian ducts eventuallj^ will originate. As has 
long been known, the celomic wall of eai’ly emliryos does not consist of 
well-defined epithelium and conneclive tissue. The cells of the layer 
lining the celomic cavity have protoplasmic processes on their basal side, 
which are interwoven and structurally identical with those of the under- 
lying mesenchymal cells (Fig. 1). Furthermore, many daughter cells of 
this superficial layer sink deeper into the tissue and become part of the 
mesenchyme. Thus, the celomic wall of the early embryo must be con- 
sidered as one unit, comprising both the superficial and deep layers. 
Later, in human embryos during the fourth and fifth week, the super- 
ficial layer assumes all structural characteristics of a typical epithelium. 
However, as shown in a recent review,^ this epithelium is still capable 
of cooperating with the adjacent mesenchjmie in forming one common 
unit in wdiich the two tissues cannot be distinguished. This happens 
particularly during early stages of organ formation from the celomic 
wall, such as in the initial phases of gonad and adrenal development. 
The fact that the limb buds develop from the celomic wall in a similar 
manner, will be discussed and evaluated below. Tlie celomic lining may 
form mesenchyme long after its transformation into an epithelium. This 
happens particularly in the peritoneum, covering the Mullerian ducts, 
the so-called tubal ridge.® The readiness of the cells of the celomic 
wall to change from epithelial to mesenchymal arrangement, or vice 
versa, is also manifest in the organs developing from this tissue. This 
comprises the Mullerian duets in addition to the gonads and adrenal 
cortex. These ducts, although originating as distinctly epithelial pri- 
mordia from an epithelial portion of the celomic lining, give rise to 
typical embryonic connective tissue. This occurs to a considerable ex- 
tent in cliick and cat embryos where Mullerian cells near the caudal 
end of the growing duct change their properties and become part of 
the mesenchyme surrounding the duct itself® (Figs. 2 and 3). A similar 
condition was also found in human embryos, although probably not as 
extensively as in the ehiek.^ It can thus be concluded that at least part 
of the nonepithelial tissues of the uterus are derived along with the 
epithelium from cells of the Mullerian ducts. 

According to these considerations, the resultant tissues must be re- 
garded as possible bearers of the potencies of endometrium formation. 
Nonepithelial cells of the uterine wall itself are closest related to the 
endometrial epithelium since part of them are derived from the Mullerian 
duets at comparatively late embrj-onie stages, long after these ducts 
have acquired characteristic shape and differentiation. These cells must 
therefore be regarded as the possible source of those endometrioses of 
the uterus which are not continuous with the epithelium of the normal 
endometrium. In the second place we have to consider the mother tissue 
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and. Filatow" describes early liml) bud development in amphibians as 
occurring in a similar manner as brieflj’’ mentioned above in reference 
to early stages of gonad and adrenal development. Study of human and 
mammalian embryos reveals that liere, too, the limb buds form from the 
parietal mesoderm at a time ■when the celomic lining (the later epi- 
thelium and mother tissue of the Mullerian duets) still participates in 
the production of cells of that tissue. It can thus be seen that the 
mesenchyme of the limb bud is in its development closely related to the 
mother tissue of the uterine epithelium, both originating from the 
celomic wall. Figs. 4 to 6 may serve to illustrate the close relations of 
limb buds and urogenital ridges in earlj’ embryos. Fig. 4, taken from a 
cross section of a 5 mm. human embryo, shows the arm buds attached to 
the celomic wall in closest proximit}" of the cranial portion of the uro- 
genital ridges, at a level very near the future site of the primordia of 
the Mullerian ducts. In Fig. 5, a .similar picture is presented from the 
hind leg level of a 6.5 mm. rat embryo. Higher magnification (Pig. 6) 
reveals that even at this relatively late stage the celomic lining at the 
site of the leg primordium has not differentiated into an epithelium and 
may therefore still contribute to the tissue of the leg. We can tlras 
include the extremities in our considerations concerned 'with the celomic 
walls. It is unnecessary to assume that all mesenchyme of the body may 
produce endometriosis, as was suggested by Biebl.^ 

In view of these close I’elations of limb primordia and urogenital 
ridges, one might almost wonder why we do not find many more cases of 
endometriosis of the extremities. However, we must remember that spe- 
cialization of tissues proceeds during development, and the farther awaj 
an embryologically related tissue is in space or differentiation from the 
normal primordium, the less likely it will form germs resembling tha 
primordium. 


SUMMARY 

Embryologic considei’ations show that endometriosis in all knovn loca^ 
tions may oiuginate from the local tissues. The celomic walls, inc u ijo 
epithelium and connective tissue, are in their development relate ^ 
the Mullerian ducts and must therefore be regarded as •'^^also 

of the developmental potencies of endometrium formation. 
includes various structures arising from the celomic walls, amono 
the gonads and the extremities. The nonepithelial tissues of t le n 
itself are in particular, closely related to the uterine 
part of their cells are given off by that epithelium (the Mullerian 
during einbryonic life. 

REFERENCES 


1. Heim, K.: Arch. f. Gynak. 162: 269, 1933. 

2. Biebl, M. : Zentralbl. f. Cliir. 65: 1026, 1938. 

3. Gruenwald, P. : J. Morphoi. 70: 353, 1942. 


4. Gruenwald, P.: Arch. Path. (In Press.) yr-ill rob 1: P- 

5. Bardeen, C. E. : Manual of Human Embryology, Keibel and > 

6. Pilatow, D.; Arch. f. Entmcklngsmechn. d. Organe 127: 77G, 1933. 



GRUENWALD; origin OF ENDOMETRIOSIS 


473 


It lias long been knomi that the mesenchyme of the limb buds develops 
from the parietal mesoderm. Bardeen^ describes this as follows; “In 
part it may come from the primitive body segments, hut it seems prob- 
able that in the main it comes from the parietal layer of the unseg- 
mented mesoblast.” This parietal mesoderm is part of the celomic wall, 




Figs, i to G. — The close topographic relation of limb buds and urogenital ridges 
is illustrated by cross sections of the arm region of a 5 mm. human embryo (heina- 
toxyliu-eosin stain*) (Pig. 4), and the hind leg region of a 6.5 mm. rat embryo 
(azan stain) (Fig. 5). Pig. G is a hlgn-power view of the area marked in Fig. 5. 
The celomic lining adjoining the leg primordium (left side of figure) is still in its 
primitive condition comparable to Fig. 1, and can thus contribute to the tissue of 
the limb. A, Arm bud; H, hind leg primordium; L, liver; S, stomach; U, urogenital 
ridge; and W, Wolffian duct. 


‘From the Embryological Collection of the Department of Anatomy, University 
of Illinois, (jhicago. I am indebted to Dr. O. F. Kampmeier for his permission to use 
this specimen. 
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absorbed, leaving a deposit of crystals in the tissues to be absorbed slowly 
just as with implants. Laboratory experiments revealed that the estrus 
induced in castrate rodents with such a preparation persisted for a 
much longer time than with similar quantities of estrone in oil sohitioii 
or even estrone suspended in oil. 

We tested the therapeutic efficiency of aqueous suspension in a series 
of 44 menopausal patients. As a control we used 21 menopausal •women 
to whom were given the same doses of estrone but suspended in oil 
instead of in water. The aqueous suspension in estrone proved to be 
superior to the oil suspension. In addition to the enhanced therapeutic 
efficiency, another advantage in using aqueous suspensions of estrone 
over oil solutions, is the freedom from possible sensitivity reaction to the 
oil. 

All the patients received 5 mg. of estrone once a week for three weeks 
and some of them experienced relief for ten or more wmeks after the 
last injection of aqueous estrone. It is doubtful that the estrone crystals 
were retained in the tissues for this lengtli of time. It is more liliely, 
as Salmon, Geist and Walter'* have postulated for estrogen implants, 
that the slow uniform alisorption of tlie estrogens allows for a physiologic 
readjustment to esti'ogcn deprivation amounting at times to an actual 
curing of the patient. 

SYNTHETIC ESTROGENS 

In 1938 Dodds and his associates® synthesized diethylstilbestrol which 
possesses the properties of the natural estrogens. Stilbestrol is the 
mother substance from which dietli.ylstilbestrol is derived. Stilbestvo 
has little estrogenic activity^, ivhereas diethylstilbestrol (generally le 
ferred to as stilbestrol in the literature) has great estrogenic effect. 
The advantages of the synthetic estrogens are the great effectiveness o 
oral administration and their low cost. A disadvantage is that a air j 
large proportion of the women who take diethylstilbestrol, 
disagreeable symptoms, chiefly nausea, vomiting, epigastric pam, ^ 
ache, and dizziness. Generally the larger the dose taken the greatei 
lilcelihood of distress, because in most cases reducing the dosage e mi 
inates the aftereffects. Thus far it has not been proved in 
beings that diethylstilbestrol produces damage to any ox’gans even v 
huge doses are administered. Notivithstanding the absence o 
injury, attempts have been made to synthesize estrogens whic 
just as effective as diethylstilbestrol but ivill produce fewer distur 
During the last feiv years, Dr. Freed and I have investigate ^ 
diethylstilbestrol, but also liexestrol and a product Imovm as ^ ^ 

In most instances the claims for the relative therapeutic 
of estrogens have been based on their activity as determine m a 
tory animals, principally the rat and mouse. The assumption m 

*The diethylstilbestrol and the hexestrol were supplied by the Abbott L 
and the 118-B was prepared by Schieffelin & Co, 
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J. P. Greexhill., M.D., Chicago, III. 

(From the Loyola University School of Medicine) 

N otwithstanding the vast and ever-increasing literature on 
endocrinology, I am less enthusiastic now about the value of general 
endocrine therapy in gynecology than I was a few years ago. However, 
this does not apply to the estrogens. Todaj’’ there is a more widespread 
use of the estrogens than formerly, and this appears to be warranted. 
Tlie estrogens have a large field of usefulness in gynecology and a limited 
applicability in obstetrics. All investigators agree that estrogens readily 
suppress undesired lactation. These hormones are occasionally of benefit 
for the induction of labor, particularly in cases of missed labor, if used 
in very large doses and especially if combined with posterior pituitary 
extract. Likewise, the estrogens ai'e sometimes helpful in cases of uterine 
atony during lalior. White and Hunt^ have found the estrogens most 
helpful in the treatment of diabetes in pregnancy and Van S. Smith 
and SmitlP observed encouraging results with estrogens (combined with 
progesterone) in the toxemias of pregnancy. 

In gynecology the prime indication for the use of estrogens is to over- 
come the distressing symptoms of the menopause. However, these hor- 
mones are also of distinct benefit in cases of gonorrheal vulvovaginitis, 
vaginal hypoplasia, senile vaginitis, menometrorrhagia and some cases 
of dysmenorrhea. The estrogens have also been used to overcome other 
abnormal conditions such as amenorrhea, liypoplasia of the uterus, and 
underdevelopment of the breasts, but in my opinion changes following 
such therapy are only temporary. The estrogens may be administered 
by mouth, sublingually, by hypodermic, by vagina, by rectum, by local 
application in an ointment, and by subcutaneous implantation in the 
form of crystals or pellets. For most indications, the subcutaneous route 
yields the best results but for some conditions such as gonorrheal vulvo- 
vaginitis and senile vaginitis, the local application of the hormone is 
preferable. Where prolonged action is desired, the subcutaneous im- 
plantation of pellets and crystals of estrogen is most helpful. However, 
because of the hesitancy of most physicians to resort to subcutaneous 
implantation, my associate Dr. S. C. Freed and I utilized the principle 
of implantation of crystalline estrogens in a form which does not sacrifice 
the convenience or practicability of simple injections. We utilized a 
suspension of estrone crystals in an aqueous medium on the assumption 
that, after injection into the tissues, the aqueous medium is rapidly 

’Head at a meeting of the Obstetrical Society of Boston. February 17, 1942. 
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at least two distinct liot flushes daily together with other symptoms com- 
monly found in the menopause, sucli as nervousness, irritability, and 
emotional instability. The psychic factors associated with any form of 
therapy'- involving subjective sensations were reduced to a minimum by 
eliminating any^ therapeutic suggestions, sucli as a promise of beneficial 
results or leading questions concerning the therapeutic responses. In 
addition, the subjective changes of all the patients were evaluated liy ns 
alone in as constant a manner as po.ssiblc, thus eliminating differences 
in interpretation of results which are ])rone to develop where a number 
of clinicians are treating the same group of patients. Furthermore, the 
estrogens were administered in several dose levels in the manner which 
is used for assayung estrogens in laboratory' animals. Following are the 
data of three .synthetic estrogens, diethylstilbestrol, hexe.strol and 118-B, 
assay'ed in this manner. 


METHODS AND RESULTS 

The procedure carried out in the experiments ivas as follows. At 
various intervals, patients were given different levels of one o 
three synthetic estrogens for oral use. For example, some r 

given i mg., 2.5 mg., and 5 mg. daily of hexestrol, others recei ^ 
mg. and 1 mg. of diethy’-lstilbestrol and still others were 
2.5 mg., and 5 mg. of IIS-B. Therapy was usually started 
ing the highest level of the estrogen. After three weeks o „ „ 
the therapeutic response -was evaluated and recorded m = 

terms: “negative,” “slight,” “good,” and ‘ ‘ ^xceUent 
nation of the therapeutic response, -the disappearance of t 
was used as the most important criterion of yeliet. . i :ij+y etc., 
palisal symptoms, such as nervousness, of treat- 

were also considered in this evaluation. Aftei the fii ? • tgjned in 

ment, the dosage ivas dropped to the next lower leye a the 

this manner for three or more -weeks. _ After the ^ and 118-^ 

new dosage -was evaluated, the dose in the case of , » ^t least 

was dropped to the third level and this was this, 

three weeks after which another evaluation was i^^de. not 

the type of estrogen administered was changed. ^ unpleasant 

complete the entire course of assays due to refusal, o^caii 2 o^,ever, 

symptoms which arose, lack of cooperation, and 0 i -^vomen were 

82 women were given all three symthetic ’ ^e given only 

given diethylstilbestrol and hexestrol, and ^ omen 

the three different doses of hexestrol. ^_ith ^ , g^ted patients or 

employed, there is no need for control lyitli eithei u tre^a 

patients who receive placebos, inasinuch as eac o jngdication 

the next. The psymliic factor of administering 

is thus reduced. „ , assays of the three 

Tables I to III show the therapeutic results of the as^ syrniptoms. 
gynthetic estrogens and also the incidence of u p 

THERAPEUTIC RESPONSE OF MENOPAUSAL PATIENTS g,jj 

ADMINISTRATION OF DIETHYLSTILBESTROL, HEXESTRO . ^j^^j^ylstil- 

Table I indicates that of the 58 women J^fment! 18 were 

bestrol daily, 9 derived no benefit, 1/ had slight impio 
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so obtained can be accepted for the human being has resulted in con- 
siderable confusion in the standardization of estrogen therapy. In the 
tirst place, results obtained from assays differ widely, as indicated by 
the fact that the rat unit of estrone as determined in different labora- 
tories, varies as much as several thousand per cent when compared to 
a weighed amount of crystalline material. The same applies for assays 
in the mouse. In a compilation of data on the subject, Freed® illus- 
trated the inconsistencies in animal assaj’^s and came to the conclusion 
that any statement regarding the relative therapeutic activity of estro- 
gens on the basis of animal assays is liable to considerable error. For 
this reason I believe that at present the only satisfactory test object 
for the therapeutic efficiency of the estrogens is the human being. 

There are a number of ways of assaying the activity of estrogens in 
the human being. Some investigators utilize the changes in the vaginal 
mucosa of menopausal women following estrogen administration as an 
index of estrogen aetivit}^, in a manner similar to that of the castrate 
rodent. There are objections to this index. In the first place, it requires 
considerable experience to read properly and interpret vaginal smears, 
and second, the reading is subject to much experimental error. Further- 
more, since we loiow that untreated menopausal women have varying 
degrees of proliferation of the vaginal mucosa, this cannot be an entirely 
satisfactory means of assay. Still further, there is no evidence that the 
vaginal mucosa of a group of menopausal women will respond to a 
definite amount of estrogen \vith the same degree of luiiformity. 

An attempt has been made to use the endometrium as a means of 
assaying estrogens administered during the menopause. This procedure 
is distinctly more cumbersome than the use of vaginal smears and is 
open to even more criticism than the latter. Untreated menopausal 
women by no means uniformly present an atrophic endometrium. Many 
show not only endometrial proliferation but actual hyperplasia. Hence, 
endometrial changes cannot be used as criteria for estrogen activity. 

In our investigation we have selected as the end point in the assay 
of estrogens in human beings, the subjective response of menopausal 
patients. It is aclmowledged that the evaluation of such a response may 
be obscured by numerous uncontrolled factors. Nevertheless, this method 
has been selected for the assay for a number of reasons, not the least of 
which is the fact that the chief purpose in administering estrogens is 
to relieve the menopausal patient of her subjective symptoms. Such an 
assay requires no special teclmique and a large number of patients may 
be included in a study with little difficulty. In order to eliminate as 
many distracting factors as possible from this study, we established 
certain criteria. Only those patients were selected Avho complained of 
moderate or severe menopausal symptoms. Those who had complaints 
which were of doubtful origin or possibly might be confused with psychic 
changes due to environmental or social complications, were not included 
in the group tested. The patients treated were limited to those having 
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Table III. IIS-B 


1 

mg. daily 

1 2 JIG. DAILY 

( 5 MG. DAILY 

NO. OF 
PATIENTS 

o 

RESULT 

TOXIC 

REAC- 

TION 

NO. OP 
PATIENTS 

RESULT 

TOXIC 

REAC- 

TION 

NO. OP 
PATIENTS 

1 j Toac 

1 RESULT REAC- 
TION 

5 

14 

4 

Negative 

Slight 

Good 

E.vcellent 


5 

9 

16 

9 


H 


Negative 

Slight 

Good 

E-Ycellent 




0 

39 


1 

2.6% 

18 


2 

11.1% 


ment, 7 were satisfactorilj'- relieved, and 7 had complete relief. Of these 
women, 2 (11.1 per cent) experienced disagreeable symptoms. 

It wiU be noted that a larger number of patients failed to respond to 
_ mg. iiexestrol than to 2.5 mg. of this substance. This apparent paradox 
IS due to the fact that the ivomen were first given the largest doses. 
iJiose who failed to respond at all were not given the 2,5 mg, dose. The 

7 women who failed to respond to the 2.5 mg. dose had received benefit 
from the 5 mg, dose. 

It is apparent from the data in the tables that a satisfactory daily 
therapeutic dose of diethylstilbestrol is 1 mg,, of hexestrol 2.5 to 5 mg., 
and of 118-B, 1 to 2 mg. The minimal effective doses are 0.5 mg. 
diethylstilbestrol, 2.5 mg. hexestrol, and 1 mg. 118-B. 

Of 46 women questioned concerning the relative merits of diethylstil- 
bestrol and hexestrol the response was as follows; 

28 found 2.5 mg. hexestrol daily equal to 0.5 mg. diethylstilbestrol 
14 found 2.5 mg. hexestrol daily better than 0.5 mg. diethylstilbestrol 
4 found 2.5 mg. hexestrol daily less effective than 0.5 mg. diethylstil- 
bestrol 

Likewise, among 48 women the following observations ivere made: 

34 found 5 mg. hexestrol daily equal to 1 mg. diethylstilbestrol 
6 found 5 mg. hexestrol dailj'^ better than 1 mg. diethystilbestrol 

8 found 5 mg. hexestrol daily less effective than 1 mg. diethylstilbestrol 

The incidence of toxic manifestations which is associated with the in- 
gestion of the synthetic estrogens is an important matter, particularly 
because apparently this is the only drawback to the use of these 
gens. The tables indicate that the larger the dose of these estrogens, tne 
greater the incidence of toxicity. Hexestrol is significantly less toxic 
than diethylstilbestrol, although' the incidence of disagreeable symptoms 
from hexestrol is appreciable. Likewise, 118-B is definitely less toxic 
than either of the other two, and it is probably no more to.xie than _ i 
natural estrogens. However, more data are necessary before this poi 
can be determined definitely. 


The results of this study are at variance with those of Bishop an us 
associates.’’ These investigators reported that hexestrol and diethy sti ^ 
bestrol are of equal potency, but our study shows that hexestrol is on } 

Furthermore, Bishop 

While 

we have found tliat hexestrol is definitely less toxic than dietln s i 
bestrol, it is by no means free from unpleasant sequelae. 


about one-fifth as effective as diethylstilbestrol. 
maintains that hexestrol is relatively free of untoward reactions. 
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Table I. Diethylstilbestkol 


0.5 MG. DALLY | 

1 MG. DAILY 

NO. OF 

result 

TOXIC 

NO. OF 

RESULT 

TOXIC 

PATIENTS 

REACTION 

PATIENTS 

REACTION 

9 

Negative 


5 

Negative 


17 

Slight 


10 

Slight 


18 

Good 


27 

Good 


9 

Excellent 


23 

Excellent 


53 


5 

65 


18 

j 


9.4% 



27.7% 


satisfactorily relieved and 9 had complete relief from all symptoms. In 
this group of 53 women, 5 (9.4 per cent) experienced unpleasant reac- 
tions, such as nausea, headache, and dizziness. Of the 65 women who 
took 1 mg. diethylstilbestrol daily, 5 derived no benefit, 10 had slight im- 
provement, 27 were satisfactorilj^ relieved and 23 had complete relief. 
In this group of 65 women, however, 18 (27.7 per cent) experienced un- 
pleasant symptoms. This agrees with the almost universal opinion that 
the larger the dose of diethylstilbestrol taken, the greater the frequency 
of disagreeable symptoms. 


Table II. Hexestrol 


1 

MG. DAILY 

1 2.5 MG. DAILY 

5 

MG. DAILY 

NO. OF 


TOXIC 

1 

NO. OF 


TOXIC 

NO. OF 


TOXIC 

PATIENTS 

RESULT 

REAC- 

PATIENTS 

RESULT 

REAC- 

PATIENTS 

RESULT 

REAC- 


1 

TION 



TION 



TION 

21 

Negative 


7 

Negative 


15 

Negative 



Slight 


13 

Slight 


5 

Slight 


6 

Good 


29 

Good 


22 

Good 





11 

Excellent 


23 

Excellent 


37 


0 

CO 


2 

65 

1 

9 






3.3% 

1 


14% 


Table II shows that of the 37 women who took 1 mg. hexestrol dailjq 
21 derived no benefit, 10 had slight improvement, and 6 were satisfac- 
torily relieved. No patients in this gxoup experienced unpleasant symp- 
toms. Of the 60 women who took 2.5 mg. hexestrol daily, 7 derived no 
benefit, 13 had slight improvement, 29 were satisfactorily relieved, and 
11 had complete relief. In this group of 60 women, 2 (3.3 per cent) 
experienced unpleasant symptoms. Of the 65 women who took 5 mg. 
hexestrol daily, 15 derived no benefit, 5 had slight improvement, 22 were 
satisfactorily relieved and 23 had complete relief. Of these 65 women, 
9 (14 per cent) experienced disagreeable side effects. As with diethyl- 
stiibestrol, the larger dose produced a greatly increased incidence of 
nausea, headaches, and dizziness. 

Table III shows that of the 25 women who took 1 mg. of 118-B dailj", 
2 derived no benefit, 5 had slight improvement, 14 were satisfactorily 
relieved, and 4 were completelj’^ relieved. None of these 25 women ex- 
perienced unpleasant reactions. Of the 39 women who took 2 mg. of 
118-B daily, 5 derived no benefit, 9 had slight improvement, 16 were 
satisfactorily relieved, and 9 had complete relief. Only 1 of these 39 
Avomen (2.6 per cent) had nausea and dizziness. Of the 18 women who 
took 5 mg. of 118-B daily, 3 derived no benefit, 1 had slight improve- 
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family and past history were irrelevant. Examination revealed an eight 
months’ gestation. Cinmps of pns cells were found in the urine. The 
day after admission pain developed in both lumbar areas associated with 
chills and fever of 100.4° F. The pyrexia and discomfort continued 
intermittently for twelve da.ys. Urine cultures grew’ Flexner dysenteriae 
on seven different occasions between April 12 and June 17. During 
the same interval, six stool cultures Avere negative for the same organisms. 

After administering 18 Gm. of sulfanilaeetylimid Avithin three and 
one-half daj’s, April 14 to 17, there aa'os no further temperature eleim- 
tion. HoAvever, the urine cultures remained positive for bacilli Fle.xner. 
On June 1, 1940, the patient deliAmred a normal, matiu’e, female miant 
Avho Avas found to liaAm Flexner dysenteriae in the urine after the nis 
Aveek of life. On Nov. 7, 1940, and Sept. 10, 1941, urine cultures from 
the mother shoAA'ed no pathogenic organisms. The baby Avas 
examined, but according to the mother there Avere no gastromtes m 
or urinary disturliances during the first fifteen months of Ine. 


Case 2.— (38-14983.) A Avhite, 32 -year-old, para ii was admitted 
April 25, 1940, in labor at term. Tlie past and family d.,!,. 

unusual except that the patient had acquired sj^philis in r! ‘ . j 

sequently adequate antis 3 ’philitic therapy^’ was given. 1 m c 
urine shoAved a trace of albumin and many clumps of pus ce 

After a five-hour labor, a normal, female child, ^ one- 

Avas born. On the seventh post-partum daj^ the . frequency 

day fever Avith a temperature of 101.4° F., and with ™aiy 
and dj^'suria. The urine revealed pus bedrest 

Flexner dj^senteriae. Sy^mptoms ^ mother left, the 

and administration of four liters of fluids , studies could be 

hospital on the ninth post-partum day before fuithei stuaie 

made. . 

Case 3.— (40-5700. ) A 27-year-old, Avhite, para i, 

25, 1940. The past and family history Aveij began to liave 

tAA'o months after the last menstrual period, the p costovertebral 

severe shaking chills, pain in both flanks radiating mbese symptoms 
angles, m-inafy frequency, dysuria, and c oudy unne P 

Avere associated Avitli liyTeremesis iiktorv Avould indicate, 

of a four months’ gestation, was larger than the ins .A bemoglobin 
There was fever of 101.5° F. The Avhite conn iQi.’ylalta fever, 

11 Gm. (Haden-Hausser), and blood agglutinatio tularemia, 

typhoid, paratyphoid A and B, Eocky .Mountain spotted^t^^^^ 
and dy^sentery were negative. The urine contai piood Cultures of 
poAver field Avitli one-plus albumin, but no sugar ^ pyelograms 

the urine grew Flexner baeilli. IntraAmnous and retio.aaue i . 

Avere normal except for mild right hydronep ^ daily and 

Treatment consisted in administration of ^ | the patient 

bed rest. Within four days, the symptoms dmappem^d and 
Avent home. Approximately one month later t “ r infection and 
ported that the patient had a recrudescence of the mma 3 ^ brfection. 
made the statement that the gastrointestinal tract va i one 

Symptoms were alleviated by giving neoprontosil «ia > ^ 

Aveek The antepartum and puerperal courae then conti 

fully. 
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SUMMARY 

Three synthetic estrogens, diethylstilbestrol, hexestrol, and 118-B were 
tested for their therapeutic efficiency by assay in hnmans. The sub- 
jective response of menopausal patients was used as the end point in this 
assay. The usual uncontrolled factors encountered in such a study were 
largely eliminated hy using multiple dosage levels of the estrogens as 
well as other precautions. The results indicate that all three synthetic 
estrogens are highly effective in relieving the distressing symptoms of 
the menopause if proper dosages are used. A satisfactory daily thera- 
peutic dose of diethylstilbestrol is 1 mg., of hexestrol, 2.5 to 5 mg., and 
of 118-B, 1 to 2 mg. The larger the dose of synthetic estrogen used, 
the greater the likelihood of untoward reactions. Hexestrol is definitely 
less toxic than diethylstilbestrol, and 118-B is far less toxic than either 
diethylstilbestrol or hexestrol. 
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UEINARY INFECTION IN PREGNANCY DUE TO PLEXNER . 

DYSENTERIAE 

A. W. Diddle, M.D., and A. P. McKee, M.D., Iowa City, Iowa 

(From the Departments of Obstetrics and Gynecology and Bacteriology, State 

University of Iowa) 

^HIGELLA parad/ysenteriae (fiexneri) seldom has been described as 
the causative organism in pyelitis and/or cystitis of pregnancy. 
For this reason four cases are reported, with four others described in 
the literature. The communication emphasizes that urinary infections 
of this nature have usually not been preceded by clinical evidence of 
gastrointestinal disease, and that confusion may arise in proving the 
identity of the Flexner organism bacteriologically. 

case reports 

Case 1. — (38-1879.) A 23-year-old para ii was admitted April 10, 
1940, in the eighth lunar month of pregnancy, with a historj^ of eliilli- 
ness, fever, and costovertebral angle tenderness for several days. The 



Table I. Data on Eight Eecokded Cases of Urinary Tract Infection in Pregnancy Due to Flexner Dysenteriae 
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neportcrt ncKatlvc three weeks to three months later. 
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Case 4. — (42-2405.) A 14-year-old primigravida was admitted jMareli 
10, 1942. The uterus was the size of a thirty weeks’ gestation, and 
catheterized urine specimens repeatedly showed many clumps of pus. 
Cultures were positive for Flexner bacilli. The ante-partum course re- 
mained normal even though no specific therapy was instituted. Eecord 
of the post-partum course was not available. 

' BACTERIOLOGY 

Shigelki paradysenteriae (Bacterium flexneri) was isolated in pure 
culture from the urine of four patients. There were 19 urine and 10 
stool examinations. The urine samples were inoculated into dextrose 
meat infusion broth and on eosin-methylene-blue and blood agar plates; 
the latter were placed under 10 per cent carbon dioxide. Nonlactose 
fermenting colonies were transferred to Russell’s double sugar agar 
slants, which were later used to inoculate dextrose, mannite, maltose, 
lactose, xylose, and sucrose fermentation tubes. Tryptophane broth was 
also inoculated and likemse agar slants, the latter for the purpose of 
obtaining agglutinogen. 

The stool specimens were cultured in selenite F enriched broth and 
on desoxyeholate and eosin-methylene-blue plates. If, after twenty-four 
hours, nonlactose fermentors were not found on the plates, new plates 
were inoculated from the selenite broth. Nonlactose fermenting colonies 
were treated as described previously. 

The organisms in each ease were gram-negative, indole producing, non- 
motile rods that fermented dextrose, mannite, maltose, and xylose, but 
failed to ferment lactose and sucrose. The lactose fermentation tubes 
were held two weeks before being discarded as negative. 

In all cases the identification was confirmed b 3 ’- agglutination tests. 
Twenty-four-hour cultures on meat infusion agar slants were suspended 
in 0.9 per cent saline and routine agglutination tests made. The isolated 
organisms were then set up against the following antisera: polyvalent 
dysentery,- Flexner, Hiss, and Sonne dysentery, typhoid, and para- 
tj’-phoid A and B. Agglutination titers are recorded in Table II. 
Agglutination studies using the patient’s serum against isolated strains 
of Shigella paradysenteriae were not done. 

DISCUSSION 

Perusal of the literature disclosed four additional cases of urinary 
infection in pregnancy due to bacillary dysentery, Flexner. Between 
Jan. 1, 1939, and March 1, 1942, there have been four cases among 5,504 
obstetric admissions to this Hospital, or an incidence among uruiarj^ 
infections of 1 to 18, 

Table I shows that 7 of the 8 patients had their initial symptoms ante- 
partum and one post partum. Clinically 2 had pyelonephritis, 2 cj^stitis, 
and 4 pj^elitis. Recrudescences occurred in 2 patients. In one instance 
the pregnancj^ was interrupted because there was no response to ureteral 
catheterization (Stewart, 1938). Treatment in the other seven cases 
included sulfonamides, 3; antivaccine, 1; bacteriophage, 1; and no 
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a high titer is not to be anticipated and tliore may be a complete absence 
of demonstrable agglutinins. Cheeldng tlie organism against antisera for 
typlioid, paratyphoid A and B helps to eliminate the possibility of an 
at 3 ^pical tj^phoid or paralj’-johoid organism. Holding the laetose medium 
for two weeks aids in ruling out the paracolon group which at times 
maj^ mimic typhoid, parat 3 ’'pIioid, or d.ysentcry organisms. It is probable 
that urinaiy tract infection in pregnancj^ due .to the Flexner organism 
is not as rare as the literature suggests, but failure to ascertain its 
presence is due either to confusing it wdth the paracolon group or to 
inadequate bacteriologic studjL 

SUMMARY- AND CONCLUSIONS 

Analj^sis of S eases of urinaiy tract infection in pregnancy due to 
Shigella pwadyscnleriae (Bactcrnwi. flexoicri) revealed that the clinical 
sj^mptoms produced might be severe or of onlj’- minor importance. Since 
treatment varied eonsiderablj'-, no comment on therapy is warranted, 
except to saj^ that this tj’-pe of infection seemed to respond to the usual 
measures emplojmd for ej^stitis or pjmlitis. An incidence of one in 18 
obstetric urinaiy tract infections attributed to the Flexner organism sug- 
gests that this type of infection is more common than formerly believed. 

Previous histoiy of gastrointestinal disease was usually not obtained. 
The organism maj'- be confused with the paracolon gi’oup. Differentia- 
tion and identification require thorough cultural and serologic study. 
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Eagle, Harry, and Hogan, Balph B.: The Intravenous Drip and Other Inten 
Methods for the Treatment of Early Syphilis, Science 95: 360, 1942. 

The authors used over 2,000 syphilitic rabbits, treated with mapharse , 
following twelve experimental schedules: 

Intravenous drip (5 to 6 hours daily) for 1, 2, and 4 days. 

Multiple injections each day for 1, 2, and 4 days. 

Single daily injections for 1, 4, and 12 daj’^s. 

Injections every other day (3 times weekly) for 4 and 'n'O 

Weekly injections for 6 weeks. Htude of 

They arrive at the conclusion that the margin of safety and of 

tolerated dose over minimum curative dose could be increased assumpf'O®® 

treatment. Furthermore, the authors are of the opinion that e ^ Ijetwcen 
can be applied to human beings. A safe compromise can be u or prograro. 

the imduly prolonged eighteen-month schedule, o.nd the dangerous 
Twelve clinics are now submitting these results to clinical tria . ^ ^ 
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specific measures except increasing the fluid intake, 2. Five women had 
baeteriologic evidence of gastrointestinal infection. However, two of the 
five had only one positive stool culture. It was known that the specimen 
of one patient had been contaminated with urine. 

Seven other eases of urinary infection in nonpregnant females and 
males (Forester, 1918; Neter, 1937) were gathered from the literature. 
The authors have seen three others (one baby, one woman, one man). 
Seven of the 10 were girls, 1 a nonpregnant woman, and 2, men. The 
girls had pyuria, either with or without sj’'mptoms of cystitis or pyelitis, 
while the woman contracted pyelonephritis during the course of a gastro- 
intestinal infection, and the men had pyelitis. 

The preponderance of this type of infection in females would suggest 
that ascending infection through the bladder is more easily acquired, 
probably because the urethral orifice is not as well shielded anatomically 
as in males. 

Table II. Eesults op Agglutination Titers for Polyvalent Dysentery and 

Flexner Dysenteriae Antisera 


CASE 

speci- 

men 

NUMBER 

OF SPECI- 
MENS 

POLYVALENT 

DYSENTERY 

ANTISERUM* 

FLEXNER 

ANTISERUMt 

REMARKS 

38-1879 

.Urine 

7 1 

1:80 

1:160 

Urine cul- 






tures nega- 


Stool 

c 

No dysentery or- 


tive five 




ganisms isolated 

! 

months 






later 

Newborn 

Urine 

3 

1:320 

1:640 

No later 

baby of 


1 



cultures or 

38-1879 

Stool 

2 

No dysentery or- 


agglutinin 




ganisms isolated 


studies 

38-14983 

Urine 

■ 2 

1:160 

1:320 

Subsequent 


1 

1 



studies not 






done 


Urine 

o 

o 

Positive, but titer 

Positive, but titer 

Eecrudes- 




not recorded 

not recorded 

cence of in- 


Stool 

1 

No dysentery or- 

No dysentery or- 

fection in 




ganisms isolated 

ganisms isolated 

pre^ancy 

42-2405 ' 

! 

Urine 

4 

1:320 

1:640 

PjTiria 


Stool 

1 

No dysentery or- 

No dysentery or- 





ganisms isolated 

1 ganisms isolated 



•An original titer of 1:4.000 against homologous strain. 
tAn original titer of 1 :1,2S0 against homologous strain. 


From the bacteriologist’s point of view one must be prepared to find 
dysentery organisms in locations other than the gastrointestinal tract. 
Shigella paradysenteriae (flexneri) were found in this institution from 
a cutaneous abscess (1) and a cervix (1). In each case stool and urine 
cultures were negative and no agglutinins were demonstrable. Also, 
there was no other pathologic process from which the organism might 
liave invaded the infected area. In addition to the cultural and serologic 
studies described, the patient’s blood should be tested for agglutination 
against known strains of dysentei’j' organisms. In eai-ly cases, however. 
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>vae 5^ ' removal. The mdat.on site and the pelvic orgaas 

of tL London ““tW. A commltte 

mittino- u -S !7r! studied the findings, and, while ad- 

from seenndov ^ pregnancy might have resulted 

nriTTmrv fiini c ■•^P^^ntation after earlj" extrusion of the ovum from a 
wnfnri ^ uidution, Came to the conclusion that the case repre- 

primary peritoneal pregnancy. Wittauer'^ (1903) next 
nrn. 7 + 7 ^ Ptificiit, in wliom the tubes and ovaries Avere found to be 
^ ^.p omentum containing a small blood clot in which chorionic 
\ nil xveve found. These findings might also have been produced by the 
eai y^ extrusion of a fimbrial tubal pregnancy with secondaiy implanta- 
lon in the omentum.^ Hirst and ICnipe^^ (1908) report what appears 
0 be an undoubted instance, the ovum being about six weeks of age 
and implanted in the back of the left broad ligament above and to the 
outer side of the uterosaeral ligament. The posterior leaf of the broad 
ligament formed the reflexa covering the maternal blood space. The 
tubes and ovaries appeared normal, Hammaelier'® (1910) reported an 
instance in which it wms thought that the ovum wms implanted on the 
external peritoneal aspect of the right tube. Maxivell, Eastman and 
Smetana*' (1927) reported a .similar case in which the ovum was thought 
to be implanted on the exteimal surface of an apparently completely 
occluded left tube. In both the latter instances, ■while the microscopic 
sections seem eonvinemg, the very location of the pregnancy gives rise 
to some doubt as to ■whether the ovum did not enter through the tubal 
mucosa. 


These cases by no means represent a complete suiwey of the literature 
but ill^ustrate the manner in wliich the possibility of true peritoneal 
implantation may be questioned. The case reported by Hirst and 
Knipe*® (1908) appears to be least open to doubt. Because the following 
case appears to lend strength to the possibility that primary peritoneal 
nidation may’’ take place, it ■was thought to be ivoithy of report. 


CASE REPORT 

Mrs. S. I., aged 27 years, para i, gravida ii, rvas admitted on Oct. ll> 
1940, to the Gynecological Service, Bellevue Hospital, ■with a chief coni 
plaint of pain in the loiver abdomen, radiating upivard to the cues ■ 
This had begun suddenly at noon of the same day following 
sexual intercourse. Nausea and vomiting had occurred five j 

the onset of pain. Her last menses had occurred on Sept. 14, 1940, an 
her folloiving period was about two iveeks overdue. , 

General examination showed a young ivoman who appeared 
shock. Her blood pressure wms 82/68, pulse, w^eak ■with a rate o > 
and temperature, 97° F. General phy’^sieal examination ign. 

following positive findings. The abdomen showed moderate soft ' 
tion with generalized tenderness. No rigidity’^ w'as pre^nt. 
examination show'ed the cervix to be posterior, closed, and firm. 
normal in appearance and showed no discharge. The ^ .jjjjev 

anterior, not enlarged, and nothing abnormal could be made out ni 
adnexal region except for moderate tenderness. The wdiite bloo 
showed 13,300 with 83 per cent polyonorplionuclear 
hemoglobin was found to be 92 per cent (Dare). Urine e.xami 
show'ed negative findings. 



PEIMARY PERITONEAL PREGNANCY 


William E. Studdiford, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Nev> York University College 
of Medicine and the Obstetrical and Gynecological Service [Third Division] 

Bellevue Hospital) 

I N THE vast majority of instances, extrauterine pregnancy results from 
the nidation of a fertilized ovum in some portion of the mucosal lining 
of the Fallopian tube. The selection of this point of nidation appears 
to rest on a delay of eight to nine days in the transit of such an ovum 
to the uterine cavity.^- ^ The factors producing delay may be obvious, 
as in chronic salpingitis, or obscure. Much more rarely ectopic gestation 
results from a failure of the ruptured Graffian follicle to expel the ma- 
ture ovum. Subsequent fertilization within the follicular space gives 
rise to one of the two forms of primary ovarian pregnancy.® The present 
knowledge of the active part played by the tube in securing the freshly 
expelled ovum,^’ ® together with the fact that about eight to nine days 
elapse before the fertilized ovum becomes capable of nidation,^’ ® explains 
quite obviously why primary extrauterine pregnancies are found most 
commonly in these two locations. These factors would seem to play a 
much greater part than the hypothesis which has been put forward that 
nidation can take place only in Mullerian tissue.® 

Should the ovum be expelled from the follicle, become fertilized, and 
develop over a period of eight to nine days^’ ® without being captured 
by the fimbriated extremity of the tube, it seems most likely to the author 
that nidation will take place in any tissue, regardless of its origin, with 
which the blastocyst is in contact. With the exception of the gei'minal 
epithelium of the ovary, such tissue must be either visceral or parietal 
peritoneum. Such a pregnancy must be termed a primaiy peritoneal 
pregnancy. 

The criteria upon which the proof of such a pregnancy must rest are : 
(1) that both tubes and ovaries are normal with no evidence of recent 
or remote injury, (2) the absence of anj’- evidence of a uteroperitoneal 
fistula, and (3) the presence of a pregnancy related exclusively to the 
peritoneal surface and young enough to eliminate the possibility of 
seeondaiy implantation following a primary nidation in the tube. Some 
authorities"'® state that primaiy abdominal pregnancies are rare, while 
others,^®’ most recently Novak,®® deny the possibility of this type of 
extrauterine gestation. 

In reviewing some of the more widely quoted instances in the litera- 
ture, the first case reported appears to be that of Gallabin®® (1896). His 
patient showed a ten weeks' ovum in the cul-de-sac. She died from 
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tlie uterus showed a defect. Beneath this the myometrium contained 
a rounded cavity filled with blood clot, the peripheral portions of which 
contain chorionic villi covered with an active well-preserved double 
layer of epithelium. The central stroma of the villi was made up of 
edematous embryonal connective tissue. Blood vessels ivere only occa- 
sionally noted. Some of the villi were actively invading the myo- 
metrium. No decidual reaction was noted about the implantation site. 
Only the peripheral villi wei’e pre.sent, no evidence being found of a 
central vesicle. It is believed that this must have been extruded at the 
time of rupture. In all the sections the mucous membrane of the 
interstitial tube was intact, as well as the muscularis. At no point clia 
the pregnancy approach the tubal lumen to any closer degree than can 



Pig. 3.— Ix)w power mmen^'by ’’ younS 

through serosa of uterus, and clot and ■'veR'P'’®®®^pvtrude(i bX 

the time of rupture. _ 

be seen in the photomicrogimph (Fig. 3). ^feUeved that the 

the nidation site, and the appearance of the vill , ^gg makes 

ovum could not have exceeded four woohs i „ • secondarj. 

it most improbable that the site of nidation con 

COMMENT 

tills 

These findings give rise to the question as ^ubal preg' 

occurred in the location described. If it is ^ mucosa, the 

nancy the embedding ovum must have ^.each this loca- 

tubal muscle, and a considerable area of ^^,-tlmut leaving a 

tion. Furthermore it must have accomplishe gp- 

trace of its passage. This is impossible to bebevm ^ 
proach to this location is through f; .g^nancy is so closel.v 

surface of the uterus. It is unfortunate that tl e p 
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Because of the history, the diagnosis of an internal injury, possibly 
involving the bladder, was entertained, but, by the following morning, 
increasing evidence of intraperitoneal hemorrhage was present. A 
laparotomy was performed with a preoperative diagnosis of extrauterine 
pregnancy. On opening the abdomen through a lower abdominal mid- 
line incision, the peritoneal cavity was found to be filled vdth fluid and 
clotted blood. Both tubes, ovaries, and broad ligaments appeared to 
be perfectly normal. The uterus was in normal position, not enlarged. 
On the posterior aspect, about 1% cm. medial to the insertion of the left 
tube was a small round slightly elevated bluish area about 7 to 8 mm. 
in diameter. In the center of this was a small ragged opening about 
1 mm. in diameter from which active bleeding was taking place (Fig. 1). 
The left horn of the uterus containing the entire involved area was re- 
moved, the uterine wound being closed by sutures. The remainder of 



Pig. 1. — Diagram showing iocation of nidation site. Area between lines A and C 
excised at operation. 

Fig. 2. — Diagram of cross section taken through line B, Fig. 1, showing relation 
of maternal blood space to peritoneum and to interstitial portion of tube. Shaded 
area of anterior myometrium discarded from material subjected to microscopic 
examination. 


the left tube, the left uteroovarian ligament, and the upper part of the 
broad ligament were utilized to cover the uterine closure. It is to be 
regretted that the left tube and ovary were not removed together witli 
the affected horn in order to corroborate by microscopic examination 
their completely normal gross appearance. 

The postoperative diagnosis was that of early rupture of an interstitial 
tubal pregnancy. Since this -type of tubal pregnancy usually ruptures 
at a much later stage of development, the early catastrophe aroused 
special interest. After fixation in formalin, section of the tissue removed 
showed a small cavity filled with blood clot about 7 to 8 mm. in diameter 
related to the peritoneal surface of the posterior aspect of the left uterine 
horn rather than to the interstitial portion of the tube. The portion of 
the horn anterior to the tubal lumen was cut away and tlie remainder 
was embedded in paraffin (Fig. 2). Serial sections were cut from the 
entire involved area, every tenth section being saved and stained. The 
low power photomicrograph (Fig. 3) .showed a section through the 
central portion of the lesion. The pei'itoneum on the posterior aspect of 


PSEUDOMYXOMA PERITONEI^' 
■With a Report op Three Cases 


Henry W. Erving, B.A,, M.D., Pittsburgh, Pa. 

(From ihe Department of Gynecology, University of PitlsMrgh, School of Jledtciiiej 

P SEUDOMYXOMA peritonei is an interesting pathologic entity. 

This eondition is cliaracterized by the aecumnlation of masses of 
gelatinous pseudomucinous or mucinous material free in the abdominal 
cavity, and distributed over the peritoneum either as a homogenous 
layer or in the form of multiple cystic masses. Despite removal of t e 
source and the gelatinous material, repeated reaccumulations may occui, 
necessitating secondary operations, Ries states, and quotes Yerti as 
stating, that the material must have become part of some oigan m 6 
abdomen to be called pseudomyxoma peritonei. It is a relative y lai 
condition (30 cases in 18 yeai-s at the Mayo Clinic, 3 cases m ye 
at the Elizabeth Steele Magee Hospital), seldom seen in ® 
the age of 40, and occurring in both males and females, a oUg, i 
commonly in the latter sex. 

Pean in 1871 referred to a case of “myxomatous de- 
peritoneum” but Wertii in 1884 is credited considered a 

scription of pseudomyxoma peritonei. _ Until 1901 nseudomu- 

disease of the female alone, being attributed to ^’^^P H .ig the ' 
cinous ovarian cyst. Then Praenkel sources have been 

appendix serving as the original focus. , repum umbilical 

claimed; namely, gall bladder, diverticulum of ^gionieseiiteric 

tumor developing from a persistent portion of ^ origins are con- 
duct, and dermoid cysts; but in generah the f"'® been re- 

sidered to be the ovaries and the appendix. A riprforated colloid 
ported in which both a ruptured ovarian cyst ^ P ^ if both 
cyst of the appendix were found. .simultaneous plaf^^ 


01 oLigui; JO o. — — - , , -Lin+li hv ligauou -- 

myxoma peritonei has been produced in rabb ,-,.T.i‘(ration of the In- 
appendix, exclusive of the blood sjipply, ‘^“'^,n^-„„ginous material fi’ow 
men, and by the injection of unfiltered pseudomucinous 

a typical case. ^ the 

This paper deals only with pseudomyxoma pen ts ^vorsc 

ovaries are the point of origin. Knvsliy ^Ivary ruptures, the 

in this form. When a pseudomucinous cyst ot tne 
reception of the contents by the peritoneum -^ed peritoneal 

sorption of the contents, or there may proliferation of 

thickening, cellular infiltration, formation of adh^ion of 

secondary tumors and formation of multiple cys , 

^)^sented at a meeting of the Pittsburgh Obstetrical aud 65"®^=° 

1942. 
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ad.iacent to the interstitial ])ortion of the tnbe, but. this is believed merely 
to be accidental. This sjiceimcn has been presented before the Society of 
Gynecological Patliologists of New York. It was the consensus of 
opinion of the members present tliat it represented a primary peritoneal 
pregnancy. In closing, it might be pointed out that Kay'® in 1921 re- 
ported from the Bellevue Gynecological Service an identical lesion on 
the anterior asjieet of the uterus just above the bladder fold. This he 
believed to be an early jirimary abdominal ]u’cgnancy. Unfortunately 
this pathologic material was scanty and incomplete, in no way as con- 
clusive as in the present specimen. 

SUMMAUY AND CONCU.'SIOX 

An early rupt\ired lu-egnancy on the jmstorior aspect of the uterine 
horn has been described, which, from its relationshij) to the peritoneum 
and to the interstitial iiortion of tiu> tui)c. is believed to have reached 
this location by prinuiry peritoneal nidation. 
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Goldzieher and Adler: Estrogen Treatment in a Female Eunuchoid, J. Clin. 

Endocrinology 1: 349, 1941. 

A case of eunuchoidism and the results of treatment with estrogen arc pre- 
sented. These results arc: adequate development of uterus and external geni- 
talia; manifestation of secondary sexual characteristics and establishment of a 
menstrual cycle; marked development of breasts, attributed mainly to topical 
administration of estrogen; and striking changes in the general appearance and 
person.ality of the patient. 

The relationship of infantilism to eunuchoidism is discussed; the latter is 
defined as a syndrome due to a primary hypogonad state accompanied by second- 
ary hyperpituitarism. 


J. P. Greenhill. 
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myxoma peritonei lias been noted. The menstrnal history may have 
been regular or irregular. Marital status and parity have no hearing, 
for whereas all three of onr patients were single women, 28 of the 30 pa- 
tients cited by Masson and Hamrick were married and 21 had had chil- 
dien. Physically the patients usually have a mild secondary anemia, 
abdominal distention, sallow complexion, and occasionally a cystic mass 
may be felt on abdominal or pelvic examination. 

Treatment consists of two parts: (1) Removal of the source and (2) 
removal of the pseudomucinous material. Ovarian tumors, whether 
ruptured or not, should be extirpated, and also the appendix should be 
removed even if it is so imbedded in gelatinous material that the cecum 
must be resected. If the uterus is invaded, a hysterectomy is indicated. 
If there is a nodule in the umbilicus, remove the umbilicus; and if the 
omentum is involved, it should also be excised. The treatment of the 
gelatinous material loose in the abdomen and the masses on the parietal 
and visceral peritoneum is difficult. Washing out is insufficient and 
complete removal leaves great raw areas. Gentle wiping out is usu- 
ally resorted to and greater or smaller quantities of material are neces- 
sarily left behind. Isolated pseudomyxomatous tumors should be re- 
raoimd as completely as possible. Previous experience dictates that no 
drains should be left in the abdomen. Finally, x-ray therapy should 
be given, especially if the pathologist reports malignancy. Hertzlei 
mentions a ease in which temporary improvement was coincident with 
the use of x-ray. Unfortunately, the value of x-ray is neither proved 
nor easy to evaluate, as the secondary lesions may disappear spon- 
taneously after removal of the source. 

It is difficult to be dogmatic about the prognosis of patients with 
pseudomyxoma peritonei. Ries states that the results of operation maj 
be good at times even though entire masses of gelatinous material eou^ 
not be removed. He cites a seventeen-year cure. Several cases 
been reported of extensive pseudomyxoma peritonei becoming aiies 
spontaneously and even completely absorbed. Thei’e is no explanation 
for this. Masson and Hamrick believe that if there is no evidence o^ 
eaneer the outlook is good for permanent cure. Two or threee opera loi^^ 
may be necessary. However, with the peritoneum diffusely 
is impossible to eradicate the growth, and many patients go 
so that the condition becomes clinically malignant. To quote 
“the evacuation of this material is sometimes follow'ed by 
rarely by cure, but usually the condition recurs 
very few tumor cells can be found. Interference vnth intes ma^ 
tion by adhesions and strictures terminates the prolonged eouise o ^ 
cases.” Novak, Douglass and Faulkner, and Karsner agiee on 
is to be noted that all the latter are pathologists; 


CASE REPORTS 

Case 1.— Miss N. S., aged 42 years, smaU, _ frail, emac 
woman, was admitted Jan. 19, 1928, to the hospital wJtn 


iaied white 
omplaint ot 
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all those. Tlioro may be a ilifTerent reaction in difl’erent parts of the 
peritoneum. Larjie amounts of gelatinous material may form, colored in 
various .shades of red, yellow, brown, or "rayish wliite, dojiendinp: on 
the. amount of hemorrhaiie. fatty material, cholesterol, and celhilar 
debris. 

The mcelianism of the continued formation of ])scudomueinous ma- 
terial before or after the removal of the primary source is still a moot 
(piestiou. Passibly there has been alternate rujiture and closure of the 
ovarian tumor. Or does direct implantation of epithelial cells from 
the linine: of the original cyst occur? Only occasionall.v can epithelial 
clement.s be found in the colloid mas.ses, but ])erhai)s the e])ithelial cells 
oripfinally implanted are crowded out and disappear after havinjr <iiven 
rise to mucinous material. Oan the i)eritoneal ei>ithelium assume the 
function of imiducinj; mucus? Or is it a metastasis via the peritoneal 
l>nnph or blood stream as is undoubtedly the case in secondary cysts 
found in the liver and jiortal vein? 

Undoubtedly the charactei' of the myxomatous chaiifie in the perito- 
neal walls will vary with that of the primary mov {irowth. For practical 
purposes, therefore, there may be considered to be two typos of sec- 
ondary i)seudomucinous irrowth: (1) ])seudomyxoma peritonei simplex, 
a benijin iia.sslve d('i)osit of the i)seudomucinous material in the ab- 
dominal cavity; (2) i)seudomyxomn peritonei malif>:num, a transjilanta- 
tion of epithelial cells to the peritoneal surfaces, cells which originally 
may be malifrnant or take on malitinant characteristics. The distinction 
between malipnancy and nonmalipnancy dei)ends upon the depree of 
recurrence. Thus, some ca.ses can be considered definitely malipnant 
with I'ccurrences in as short a period as a few months, others I’clatively 
henipn, with no recurrence for years; and still othei- ca.ses benign when 
there is no recurrence. 

Chemically the gelatinous material is alkaline in reaction. Whether 
the material is acid when the appendix is the focus and alkaline when an 
ovarian cy.st is the foen.s as Trotter .states, is oj)en to que.stion. Also 
whether the material is pseudomucin or true mucin as based on its 
staining reaction with mucicurmine or reduction tests is a valueless 
distinction; all gradations of staining reactions occur, and reduction 
fc.sts may be obtained with true mucin. 

Clinically pseudomyxoma jieritonci presents no inconvenience to the 
patient until enlargement, of the abdomen occurs, as simple rupture of 
the ovarian tumor docs not usually produce any noticeable symptoms. 
iMost patients have symptoms for many months before consulting a 
physician. The chief complaints are fullness of the abdomen, weakness, 
dyspnea, frequency of urination, loss of weight, anorexia and often 
abdominal pain. There may be a history of a previous operation for 
removal of the appendix or an ovarian cyst. An interval of twenty-two 
years after the primary operation before the appearance of pseudo- 
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curettage, bilateral salpiiigo-oophoreetomj'^, and appendectomy. Path- 
ologic diagnosis: r*seudoinucinoiis ovarian cyst, chronic peri-oophoritis. 

Physical examination revealed a distended abdomen with a cystic 
mass on the left side. Red blood count was 3,840,000; hemoglobin, 78 
per cent ; and white blood count, 10,800. Urinal 3 ’’sis, serologj", and blood 
chemistry were negative. 

She wms given a transfusion, and operation was performed on Oct. 1, 
1928. “Half a pus basin" of pseudomucinous material was removed, 
also a left cystic structure considered to be part of left ovary and cystic 
mass of omentum was removed. Pathologic diagnosis: Pseudomucinous 
multilocular cystadenocareinoma of ovary and omentum. Postoperative 
course was uneventful. She remained in hospital twenty-eight days. 

Secoiid Admission, April, 1931 . — She felt well until previous sum- 
mer. Since then there had been a gradual reaccumulation of nuid in e 
abdomen, increasing wealoiess, fatigue, and pressure s 3 miptoms. 

At operation on May 1, 1931, 4,800 Gm. of orange-colored pseu 
mucinous material and a piece of peritoneum were removed. 

Pathologic diagnosis : Peritoneum witli chronic innamma oij 


Postoperative course was uneventful. She was in the hospital four 

^^'^TI^TAdmission, September, 1931.~The abdomen 

shortly after leaving the hospital in May. Slie was „ o-elatiiious 

abdomen. At operation on Sept. 10, 1931, four gallons of gdatmou 
material were removed. Biopsy of peritoneum was made. I'atnoiOo 

diagnosis : Papillary cj’-stadenoma malignum of ovary. twenty- 

Postoperative eouie was uneventful. She was in the hospital tventj 

FouHh Admission, January, 1933.-~There g ”^ 66 ^^ 161 ’ 

following the last operation, and her state left lower 

than at any time in years. A cj^st is still pies following 

quadrant, the size of a grapefruit. She is so ^ ^f 

last operation that she was admitted to at emp < intestines 

probably the primary gTOwth. At operation on R . , cys- 

were matted together and involved in a ^yellowish material 

tadenoeareinoma. Large quantity of thick ^ growth 

was removed. Supravaginal hysterectomy ^olon^ liver, and 

was removed from remnants of omentum, perito , 
mesentery of small intestine. Colon was ^nhronic metritis with 

Pathologic diagnosis: Atrophic , cystadenoma, sec- 

arteriosclerosis, adenomyoma of uteims, and papi 3 i^al twent.v- 
ondary. Complication: fecal fistula. Remained m hosp 

^^^plfth Admission, December, 5l^es^^anTd\scSmfort in tlie 

months ago. Since then there had been full physical examination 
abdomen, anorexia, wealmess white fema 

showed a very pale, well-developed, ^ y,as palpable m the 

years Abdomen wms dome shaped. Iiiegular mas 

“Ta“ount was 3,300,000; l-mogloto 67 per 
blood connt, 9,400. Blood cliemisfy was nogativo. Ur. 

^^foplSilon on Deo. 10, 1935, the covert 

with small tumorous nodules; spleen was enla g 
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pain in left groin, epigastric fullness, loss of weight and strength. There 
was a history of feeling Aveak and tired, having trouble with hemor- 
rhoids, and loss of 18 pounds during past year. There was a sense of 
fluid splasliing about in abdomen. Menopause occurred 2 years pre- 
Auously. For several months epigastric fullness and anorexia were more 
pronounced. She had to stop work four weeks prior to admission due 
to Aveakness. Physical examination shoAved the abdomen to be rounded 
and tense A\dth superficial veins prominent. Fluid Avave Avas present. 
Red blood count Avas 3,900,000; Hg, 76 per cent; and AA’-hite blood cells, 
7,400. Urine, blood chemistry and serology Avere negative. 

Operation performed on Feb. 1, 1928, revealed a right ovarian mul- 
tilocular cyst extending 4 cm. aboA'e the umbilicus. Several loops of 
bowel Avere adherent. The cyst contained a large amount of amber- 
colored gelatinous material, and this material AA^as also free in the ab- 
dominal caAuty, even extending up under the diaphragm. The left 
ovary was small and atrophic. Gall bladder and appendix Avere not 
examined. Cyst and gelatinous material were removed. The incision 
was closed without drainage. 

Pathologic Diagnosis: Pseudomucinous papillary eystadenoma of 
ovary, chronic inflammation of cyst Avail. 

Postoperative course Avas uneventful and when seen six weeks follow- 
ing operation, she Avas feeling well. There Avas no further follow-up. 

Case 2. — Miss N. H., aged 62 years, thin, frail, Avhite woman, Avas 
admitted Sept. 30, 1941, to the hospital Avith complaint of increasing 
fullness of abdomen, loss of 15 pounds in past year, and Aveakness. There 
Avas a history of two previous hospital admissions elsewhere: First in 
1931 AA'hen she had an appendectomy and a right oophorectomy. Path- 
ologic diagnosis: Dermoid cyst of right ovary, multiloeular pseudo- 
mucinous cyst of right ovary, and chronic appendicitis. Second in 1936 
Avhen there Avas an operation for evacuation of abdominal contents and 
removal of part of groAAflh. Pathologic diagnosis: Papillary pseudo- 
mucinous cystadenocarcinoma of right ovaiy. Physical examination 
revealed a tense abdomen Avith CAudence of fluid, and on vaginal exam- 
ination there Avas a soft mass in the cul-de-sac and pehus, or rather 
multiple small masses. 

Red blood count was 4,300,000; hemoglobin, 76 per cent; and Avhite 
blood count, 4,450. Urinalysis, serology, and blood chemistry were 
negative. 

Operation performed Jan. 2, 1941, rcAmaled tAvo previous laparotomj' 
scars Avhich were excised. Peritoneum Avas markedly thickened and on 
the right side of the abdomen there appeared to be a secondary ab- 
dominal cavity well walled-off and filled Avith a yelloAvish gelatinous 
material. Seven quarts of this material Avere removed, and a biopsj' 
was taken of the peritoneum. Abdomen Avas closed Avithout drainage. 
Pathologic diagnosis : Peritoneum and skeletal muscle AAuthout eAudence 
of tumor, pseudomyxoma peritonei. 

Postoperative course uneventful. Patient appears aa'cII four months 
later. X-ray treatments have been given. 

Case 3. — Miss B. S., aged 55 years, a well-developed, Avell-nourished, 
pale JcAvish female, was admitted to the hospital on Sept. 25, 1928, AAutli 
chief complaint of mass in abdomen of one years’ duration, and pro- 
gressive Avealmess. She had been operated upon in another hospital five 
years previously for “flooding spells.” She had a dilatation and 
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ti^occimf severe lieaa- 

duie at tile occiput and vertex, as .well as pain in both eveballs Thk 

had bSmi l ^ ^ entering the clinic, nausea and vomiting 

svinntomf not definitely associated with the headache. Her 

Sv?be?n J to such an -extent, she remarked, that three 

f 1 at the clinic she thought she was “going to 

tiad experienced numbness of both hands and arms, and 
then a wave of numbness, so to speak, over the whole body. 

n ^“®tory the patient stated that in August, 1937, the 
u, „ removed after a diagnosis of “h.vdatid mole” eomplicat- 

b pregnaneJ^ There had lieen, she was assured, no penetration of the 
uterine wal No sjmiptoms had arisen to indicate recurrence of the 
process locally in the pelvis. 


The sudden onset of severe and evident intracranial pressure was 
yerj’’ suggestive of tumor of the brain and because of the previous lesion 
in the_ uterus, a metastatic malignant process was considered in the 
preliminary diagnosis. The interval of four years between hysterectomy 
and the current symptoms, however, seemed to point against recurrence 
of this type of neoplasm. 

Upon examination, the patient was found to have complete left 
homonymous hemianopia with enlarged blind spots and bilaterally 
choked disks (elevation of 2 diopters), with hemorrhage of some ex- 
tent. Neurologic examination revealed some degree of ivealmess of 
the left side of the face and of the left extremities, and there was a 
slight increase^ in reflexes on the left side. Koentgenologic examination 
of the head disclosed questionable shifting of the pineal gland toward 
the left.^ The electroencephalogi’am demonstrated a delta localization 
in the right posterior temporooecipital region. The results of other ex- 
aminations, including pelvic examination, "were negative. A diagnosis 
of primary tumor of the brain wms made and operation wms advised for 
removal of a tumor of the right temporal lobe. 

Operation was carried out on Aug. 5, 1941. With the patient under 
the influence of intratracheal anesthesia, right craniotomy was per- 
formed. The convolutions of the temporal lobe 'were flattened ana 
broadened in the posterior aspect. A mass urns found subeorticaiJy, 
and when the cortex was incised, a dark, vascular nodule about the size 
of a large plum (Fig. 1) was found, at a depth of about 3 cm., extending 
posteriorly into the occipital lobe. The tumor “shelled out “after t le 
manner of a metastatic lesion, and gi'ossly suggested ehorionepithenoma. 

After an uneventful convalescence, the patient was allowed to y^Hirii 
to her home on the tenth postoperative day. The wound 
well and the patient was completely relieved of her headache. 
had homonymous hemianopia, however. In a I'ecent comnuinieation i 
the physician in attendance we learned that the patient died on bep . > 


1941. There was no necropsy. 

Histopathologic Observations. — Grossly, the tumor wms 6 by 


4 by 3 


uiAouiJu.bti.uLugic uoservanons. — uri'ussiy, tut; biuiiui. 7 r-mthe 

cm., was bro^vnish red, and seemed to have separated cleanly ^ 

surrounding brain tissue. The cut surface demonstrated ■ pf 

be hemorrhagic, a feature somewhat unusual for cerebral metasta 
ehorionepithelioma. , 

In microscopic sections made by the rapid freezing 
stained with polychrome methylene-blue, large masses of 
cells were seen. These wmre manifestly malignant. Intermingle 
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tumorous growth ; and 4^2 pounds of gelatinous material were removed. 
Pathologic diagnosis : Pseudomyxoma peritonei. 

Postoperative course ivas uneventful. She was in the hospital twenty- 
one days. 

This patient was admitted to another hospital about six months later 
and died in October, 1936, of intestinal complications resulting from the 
abdominal tumor. 
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CHORIONEPITHELIOMA^' 

An Unusual Case in Which Cerebral Metastasis Occurred Four 
Years After Hysterectojiy 

Malcolm B. Dockerty, M.D., and Winchell McK. Craig, M.D. 

Rochester, Minn. 

(From the Sections on S^irgical Pathology and Neurosurgery, Mayo Clinic) 

W ITH considerably more than 2,000 records of chorionepithelioma 
in the medical literature, an introductory apology is perhaps neces- 
sary before we add another. The following unique features in our case 
would appear to justify inclusion of it among the more unusual and 
interesting examples of this rare form of malignant process: (1) a 
four-year period of latency between removal of the primary neoplasm 
and the appearance of secondary lesions, (2) cei’ebral symptoms as the 
first indication of metastasis, and (3) a negative reaction to the Fried- 
man test. 

REPORT OF A CASE 

A woman, 29 yeai-s old, came to the clinic in July, 1941, complaining 
of headache, weakness, and double and blurred vision. Two and one- 
half weelvs previous to her examination, she had noticed rather rapid 
loss of vision, until only the gross form of objects could be seen. There 
was marked loss of balance with staggering, but the patient did not fall. 
Thereafter, blurring of vision recurred frequently. Two weeks prior 
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these cells were observed irregular sheets of malignant syncytial cells 
with abundant cytoplasm and large hyperchromatic nuclei. Glial fibers, 
always identifialile by the aforeinentioned method of examination, veie 
not observed. The picture, briefly, was tliat of a metastatic Giade 4 
neoplasm, and was entirely compatible with a diagnosis of elionon- 
epithelioma. Immediately after operation urine was collected on a 
quantitative basis, for determination of prolan according to the r ned- 
man technique. Results of this test later were reported as negative tor 
excess amounts of the hormone. 

Fixed frozen sections made the day after operation on formalinize 
blocks of tumor tissue confirmed our earlier diagnosis ^ 

chorionepithelioma. The photomicrographs (Fig. 2, a and b) depc 
the characteristic features. 

COMMENT 

Chorionepithelioma is a rapidly fatal form of ea^^er^ 

Ewing, the disease usually lasts for from six to eifbte J ^ 
or without hysterectomy). In at least ^ one case ^ has P^Ooress^^ 
fatal termination within thirty-four days %i,p,.efore to 

could be determined) of the lesion It m ojono-ed “latent 

encounter a case like ours, in which there was s , . ^ the sub- 
period.” Outerbridge, in an excellent review of tins phase^^ t 

ject, mentioned some 25 reports of cases in _ i^eriod of five 

period of more than two yeais, and 9 cases Lnifest clin- 

years or more had elapsed 'before I’ecw’i’enc establishing 

ically. This author admitted, howevei, the 

with certainty the exact date at which the actual 

Chorionepithelioma.. IS, a complication J’of the neoplasm 

pregnancy which is concerned with the ^e ebpment^^^^^^^ 
may be “concealed” and occur durnig the ®^PP. of this latent 

cording to Broivn, Snodgrass and Pratt, t liysterectomy 

period can be established accurately on y , n g, case. Their 

for the primary neoplasm. These ^ f ® „qhelioina nine years 

patient died as a result of inetastatic ^bonoi P pe^-formance of 
after removal of a hydatid mole and f disclosed, 

hysterectomy in which a residual categorv. Spinal metas- 

The ease recorded by Cary would liave a for cliorion- 

tasis developed three and one-half years ^^tastasis three years 

epithelioma. Danger’s P^iGe^h I.oun belongs our example, 

after expulsion of a “mole. To this f P • established on a 

in which the so-called latent P^^iod of foui ^ 
basis of certainty. The explanation 

tumor so manifestly malignant beyond the pies regression of 

edge. It is paralleled by the still stranger observauo ^ 
metastasis as occasionally noted m this strang is difficult 

The incidence of cerebral bivolvement in choiio P t pei- 

of establishment. _ Clinical J Seld when the pa mb 

mission for examination of the brai ^ incidence jed 

comes to necropsy. Polassoii and Violet listeu x Inded 

metastasis as being 9 per cent in ^ ^ series of 14 cases in 

all tvnes of chorioma. Brews reported a series oi „resent m o aria 

SeaT^vas fatal; evidence of ^hete flptres, 

such involvement ivas proved by complete neciopsj 
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iisar<ic'1i 

liriiiHiti 


Eig. 1. — ^Metastatic 


chorlonepithelioma. The dark color and apparent encapsulation 
are evident. 




Fig, 2. — a. Chorionepithelioma of the brain. The dark staining masses of syncytial 
cells stand out in contrast to the pale-staining Langhans cells ; tumorous tissue is 
demarcated from the normal brain by a zone of inflammatory cells (hematoxylin and 
eosin X70). h, Chorionepithelioma of the brain, showing the malignant sj-ncytial 
(dark) and Langhans (pale) cells in the absence of villous structures (hematoxylin 
and eosin x415). 



HYDATID MOLE WITH A HIGH PEESISTENT TITER OP 
GONADOTROPIC HORMONE^' 


R 


Owen Jones Toland, M.D., Philadelphia, Pa. 

(Frovi ilic Hospital of the Trotcstant Episcopal Clntrch) 

M. D., a white married 'woman 27 years of age, was admitted to 
jL V the surgical ward of the' 'Episcopal Hospital on Dec. 10, 1940. 
Her chief complaints ivere vaginal bleeding and pain in the lower ah- 
domen. Her last normal menstrual period had begun on Sept. 1, 1940, 
and lasted five days. She had missed her October period. Shortly there- 
after she began to experience nausea combined with some sensations ot 
pregnancy. She said that on Nov. 15, 1940, she had lost about a cup- 
ful of blood from the vagina within a half hour, but that no furthei 
bleeding occurred until December 2, vdien a little spotting was no e . 
She again began to bleed on December 5. She is, the mother of one c u 
three years of age. There ivas no other significant medical , 

Inspection on admission revealed a mass ivhich 
umbilieus. The mass ivas movable and not tender, and wms be je 
be a pregnant uterus. A vaginal examination was not ^ 

tentative diagnosis ivas threatened abortion. Her 
showed 64 per cent hemoglobin and a leucocyte count oi ii, • 

I ivas asked to see the patient in consultation on Dec. 12, • 

that time a bimanual examination wms performed, and 
the uteras was enlarged to the size of a four and one-half mo , 
nancy and that there ivas no discharge of aip" nature . j gf 

the closed cervix. At the time of the examination she 
considerable abdominal pain and looked far whiter than j 

normal blood count, made on admission, -would seem x „^ative 

suggested her transfer to the maternity department and n ordered, 

diagnosis of hydatid mole. Studies of the blood however, 

and these subsequently confirmed the diagnosis, f ^ • A for 
impressed me as being so anemic that I thought it ^ i began to 
the results of these studies to be reported, and nn 
prepare her for evacuation of the suspected mole, lu a ^jhs 

days she was given transfusions totaling 1,000 _c.c. appeared 

time she was exceedingly distressed with abdominal P 
critically ill. ,, Hgc 15, 1940, 

Evacuation of the mole was performed amounted to 

under light ether anesthesia. The entire mole, present 

several quarts of grapelike clusters, vvas removed. number of old 

in the growth, in addition to the hydatid material, a lax.e n 

and new blood clots, nterus ivas gone 

On the follmving day the interior of the ^te evacuation 

over lightly with a blunt curette to make ®.*^^„3ained. 
had been accomplished. No additional j transfusion, 

Convalescence, which -was aided by another b .. ^n December 
uneventful. The patient was dischaijed from to the usual 

29, her blood picture having responded very satisia 

treatment. , v,ia ■*' 

•Presented at a meeting of the Obstetrical Society of PhUa e P 
1942. 
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although they are higher than the 5 per cent incidence quoted by Green, 
will still be low when data from complete neeropsj’’ become available in 
large series of cases. Lynch and Maxwell noted a characteristic tend- 
ency for localization of metastatic deposits in the occipital lobes. In 
our ease the right occipital lobe was involved, but apparently by a 
process of extension from a deposit in the temporal convolutions. 

Pulmonarj^ involvement, probably always a prerequisite to cerebral 
metastasis in chorionepithelioma, was not demonstrated by roentgeno- 
grams in our case. Peightal, however, recorded an instance in which, 
with the lungs described as being roentgenographically negative, metas- 
tatic deposits were demonstrated therein at post-mortem examination. 
We hesitate, therefore, in our ease, to inject the interesting possibility 
that the pulmonary focus had disappeared. The inescapable fact of a 
four-year dormancy in this highly malignant neoplasm carries with it 
sufficient of the unusual. 

The negative reaction to the Friedman test, interesting as it is re- 
markable, in no wise nullifies our diagnosis in this case. All authorities 
agree that a positive reaction in cases of chorionepithelioma is of prime 
importance diagnostically as w'ell as -prognostically. The reverse, how-’ 
ever, is not the ease, and many investigators have recorded instances of 
proved chorionepithelioma in which a single reaction to the Friedman 
test was negative, or in which a series of positive reactions was inter- 
rupted by an occasional negative reaction. Most gynecologists and 
probably all pathologists will agree with Novak, who asserted that the 
final diagnosis of chorionepithelioma rests with the microscopist. Ad- 
mitting that such a diagnosis may be difficult in the case in Avhieh only 
small fragments of tissue or eurettings from the uterus are available, 
liistologie evidence of distant metastasis certainly settles the question 
for all concerned. 

SUMMARY 

A case of chorionepithelioma is presented in which a latent period of 
four j^ears had elapsed between the removal of the primary tumor and 
the development of clinical metastasis. The date of inception of the 
disease was established by the time of a previous hysterectomy. Patho- 
logic proof of cerebral metastasis was furnished by examination of the 
lesion at biopsy. Urine collected shortly after craniotomy gave a neg- 
ative reaction to the Friedman test. 
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DE. WALT P. CONAWAY. — ^In June of this year a young girl, aged 19 years, 
single, was admitted to the gynecologic ward of the Atlantic City Hospital on 
another service witli a diagnosis of lij'^datid mole. The diagnosis was confirmed 
and the uterus wms emptied with a curette. She made a good recovery and was 
discharged in about a week. 

In Julj'' she felt well and the latter part of that month she mgnstruated five 
days, apparently' normal. At this time the Friedman test was negative. In 
August and September there was complete amenorrhea but about the middle of 
October she began to have a bloody' discharge with some pieces of tissue. The 
pain increased for the next few day's and she was re-admitted on November 1, 
this time on our service. Although the uterus was about the size of a ten to 
twelve w'eeks ’ pregnancy', a diagnosis of hy'datid mole w'as made and empty'ing of 
the uterus was advised. On account of the severity of the pain and the bloody 
discharge, a diagnosis of chorionepithelioma was considered. The uterus was 
again emptied w’ith a curette and the contents proved to be another mole with 
no evidence of epithelioma. A Friedman test was positive at the time of 
operation. She bled very freely' and a blood transfusion was necessary'. After 
this she made a prompt recovery' and was discharged from the hospital in about 
ten day's. 

DE. ALBERT P. DAVIS. — I saw two cases of mole this summer, one malignant 
and one not. The patient with the malignant lesion completed an abortion of the 
mole on May 26, and kept bleeding off and on, and irregularly', until August i 
when a Friedman test W'as done w'hich was strongly' positive. She re-entered the 
Hospital, and an hy'sterectoray' w'as done on August 28. The .uterus was about 
normal in size but in the wall were buried cy'stic tumors which proved to e 
a malignant mole on laboratory examination. This patient had another Friedman 
test on October 27, w'hich was negative. A test before she left the Hospita on 
September 10 was negative, and another on October 27 was negative, and she now 
seems to be well. 

The other w'as a case along about the same time. When I first saw the 
she was about three and one-half or four months pregnant. She had 
children. I suspected a mole because of the condition of the uterus. 
sent into the Hospital. There was no discharge of any great quantity. 
man test was negative, and a curettage was done on August 14. An lys or 
was performed. The test w'as negative on October 4, and she has 
As far as the gross specimen was concerned it was much more positive 
other specimen. 

DR. TOLAND (closing).— This case history is presented in order to 
deterrent to the surgical enthusiasm of those who might desire to 
shortly after the evacuation of a hydatid mole, merely because a 
prolan exists. This report is entirely corroborative of the obserya .^^^5 

in his published report of 54 cases of hydatid mole in which urinary 
determined after the evacuation or expulsion of the mole, an collected 

pletely recovered. In his series, which consisted of 8 of his own an 
from the literature, he show'ed that in all but 5 of the cases,^ t e ur longer 
negative within eight w'eeks but that 4 per cent show'ed positive rea 

than twelve weeks. ^ rnione level 

My own case is corroborative of his conclusions that the urinary . a 

will usually' return to normal within three months following the got 

mole pregnancy', ' ‘ but an abnormal level that persists for a joes not 

necessarily indicate the presence of a chorionepithelioma, provide i 
rise during this time. ' ’ 
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She was referred to the Curtis Clime of the Jefferson Medical College 
on February 10, 1941, for quantitative hormonal studies of the blood and 
urine. Specifically, 330 mouse units of quantitative serum gonadotropin 
per 100 e.c. of blood were found, and the Friedman test was positive in 
a dilution of 1 to 10. A re-check two weeks later gave precisely the same 
high values. 

In view of these laboratoiy findings and the possibility of persistence 
of the mole or the development of a ehorionepithelioma, the patient was 
re-admitted to the Episcopal Hospital on Feb. 27, 1941. On February 
28, under general anesthesia, a diagnostic dilatation and curettage was 
performed, the latter with a sharp curette. No material of any kind was 
obtained and there was no bleeding. A cheek made upon her blood 
showed 4,300,000 erythrocytes per c.mm., with a hemoglobin value of 
80 per cent. She was afebrile throughout, and an x-ray of her chest 
gave no evidence of pathologic change. 

Another study of the patient’s blood and urinary hormones in March 
revealed, to our surprise, the same high titer as in previous tests. A 
still later study on i\Iay 16, however, disclosed that the gonadotropic 
hormones were then entirely normal in amount. 

The patient’s menstrual periods returned and, to date (Nov. 21, 1941), 
have continued normal. The results of a Friedman test made in October 
have been reported as negative and she is in excellent health. 

DISCUSSION 

DE. A. E. EAKOFF. — I had the opportunity of making the usual hormone assays 
on this patient during the interval stated. I thinlc the elementary assays which are 
shown here bring up several points of interest. As Dr. Toland stated, shortly 
before the uterus was emptied, because of the clinical diagnosis of hydatidiform 
mole, the serum gonadotropins were very high. That, of course, raises the ques- 
tion as to the value of gonadotropic assays for the diagnosis of hydatidiform 
mole. Many of these tests were done which at least encouraged us to make an 
absolute diagnosis of mole on this basis. When we first began making the assays 
in patients of all kinds, in the first 50 in normal pregnancies, I came to the con- 
clusion that the high value about the third month of pregnancy is usually about 
2,000 M.U. per c.c. When the series reached 100, I thought 10,000 occasionallj' 
is encountered, and recently we have found in normal pregnancies values as high 
as 20,000, and that was in a case of suspected hydatid mole. The patient was not 
operated upon because the attending physicians felt it was not a mole, and their 
opinion was confirmed. The moral is that this is a laboratory test, is onlj' one 
piece of evidence, and we do not know how high the serum gonadotropin may go 
in normal pregnanc}^ During the first half, they may reach quite higli levels, 
although this value seems to be high enough to be safe. The next factor of inter- 
est was after the uterus was emptied, the Friedman test remained positive. This 
must be viewed with caution because we have found not infrequently that the 
test ma}^ remain positive after a normal delivery in normal patients. Why, I can- 
not say except pTegnanc 3 ' gonadotropin gradually falls off, and there may be some 
retained placental tissue viable. The next interesting factor was that the gonado- 
tropin tended to rise somewhat. It would seem here that in time the gonado- 
tropin were at least slightly on the increase and not on the decrease, and the 
usual assumption is that we are dealing possiblj’ with a ehorionepithelioma. In 
this case this persisted three months, despite the fact that no material was ob- 
tained on curettage. The following month the patient menstruated and the 
gonadotropin returned to normal. What the interpretation is, I cannot say. It 
does not seem due to the fact that the bodj' is unable to excrete this high amount 
of gonadotropin. The one assumption is that there was active chorionic tissue 
present. 
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THE ELDERLY PRIMIGRAVIDA^' 

Philip B. Wahrsinger, M.D., and J. Irving Kushner, M.A., M.D, 

New York, N. Y. 

(From the Obstetric service of The Bronx Hospital) 

T he obstetrician is called upon from time to time to assume responsi- 
bility of a ease of pregnancy Avben the woman is having her first baby 
late in her reproductive life. Both common teaching and experience 
have led to the belief that the elderly primigravida will have a difficult 
labor. It has been onr experience, however, that because the bony pelvis, 
from an obstetric point of view, is fixed bj’’ the time the young woman 
enters the childbearing period and the soft parts likewise retain their 
texture during the entire reproductive period, mere age has a trivial 
influence on the type of labor. 

This study was made in a voluntary hospital with a closed staff 
(where the majority of eases are handled by general practitioners), in 
an effort to determine whether there is an increased risk in the labor 
of the "elderly primigravida.” In this group is included the woman 
thirty-five years of age or over who is pregnant for the first time. 

incidence 

There were 111 such cases among 10,233 deliveries in four and one- 
half years. The age distribution is given in Table I ; the majority were 
in the 35- and 36-year age group. The pelvis was normal in 103 cases 
and contracted in 8. It is significant to note the liigh incidence of nor- 
mal pelves in this group of elderly patients. 

DURATION OF LABOR 

It has repeatedly been stated and indeed it is the common belief that 
the duration of labor atnong old primigravidas is usually longer than in 
the young patient. This is not borne out in this series of cases. The 
average labor was 18.9 hours (Table I), and is in accord with previous 
reports of Quigley.^ 


TERiHNATION OP LABOR 

Labor terminated spontaneously ui 49 per cent of the cases in this 
seiles (Table II), while the low forceps operation was employed in 28 
per cent. It must be remembered that low forceps is a veiy common 
elective procedure in many primigravidas and is practiced frecpiently. 
Hence, the number of eases terminated by low forceps should not be over- 
emphasized in the final conclusions. When one investigates the incidence 
of maj or obstetric procedures, the following data are evident. IMid- 

•Read at a meeting of Uie Bronx G>'necological and Obstetrical Society, .Vpril 27, 
1942. 


505 



508 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Post-partum hemorrhage occurred only once. The patient was treated 
by uterine packing and transfusion and had an uneventful piierperium. 

MATERNAL aiORTALITY 

Three deaths occurred in this series of cases, a mortality of 2.7 per 
cent. Strikingly enough, they all occurred in patients who were de- 
livered bj'’ cesarean section. An analysis of these cases, in all of 'whom 
necropsy was performed, show-ed the following : 

1. Death four hours after an operation undertaken for a severe un- 
controllable pre-eclampsia. Necropsy show^ed evidence of liver and kid- 
ney damage. 

2. One Avoman died of a bronchopneumonia following CAUsceration of 
the abdominal Aimund on the seventh day post-partum. Necropsy slioAved 
bronchopneumonia. 

3. One patient died from paraljdie ileus Avithout peritonitis. Paralj’tic 
ileus AAms found at post-mortem examination. 


Table III. Obstetric Mortality 


TYPE OP 

DELWERY 

1 NECROPSY FINDINGS 

MATERNAL 

1 FETAL 

PRE- 

ECLAMPSIA 

PARA- 

LYTIC 

ILEUS 

BRONCHO- 

PNEU- 

MONIA 

MACER- 
ATED • 

CEREBRAL 

HEMOR- 

RHAGE 

PREMA- 

TURITY 

? 

Spontaneous 




3 

1 

1 


Low forceps 




1 




Midforceps 





1 



Version 





1 



Cesarean section 

1 

1 

1 






FETAL MORTALITY 

There Avere eight stillborn infants and tAvo neonatal deaths, giving <i 
fetal mortality of 9 per cent. Four of the stillborn infants Z"'®® 
macerated. Excluding these cases, the corrected fetal mortality is 
per cent, an incidence that is at least tAvice as high as prcAumis y le 
ported by us® in another study of 10,000 cases at the Bronx Hospi a • 
The fact that this incidence is tAvice as high entitles it to an ' 

place in the conclusions of this study, Aidiatever causes Ave may assig 
it as an explanation. 


SUMMARY AND CONCLUSIONS 

1. Labor definitely Avas of no longer duration in the old primigiaiida- 

2. Cesarean section Aims performed in 11.7 per cent of the cases. 
is of utmost importance to note tliat the age of the patient AA'as no^^ 
major indication for the operation, such potent contributing ac ois 
pelvic deformity, progressive toxemia, etc., being present in the^ caM 
the elderly primigravidas in Avhom cesarean section Ai'as per oime 

3. The fetal mortality incidence AAms tAvice as high among the c n^ 
born to the older patients as compared Avith a previous stu J o 
cases. 

4. The maternal mortality Avas 2.7 per cent. 
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forceps operations were employed in only 9 per cent of the cases, all in 
the second stage ; 3 cases for persistent occiput posterior ; 3 eases for sud- 
den fetal distress ; and 4 cases for lack of progress due to maternal in- 
ertia (Table II). 

Breech presentation occurred four times: 3 were delivered spon- 
taneously and in one ease extraction with Piper forceps to the after- 
coming head was done. 

Cesarean section was performed in 13 cases, or 11.7 per cent. This is 
in accord with the results of Nathanson^ and Daichman.® 

The indications for the operation are shmvn in Table II. In 5 eases 
the operation Avas performed because of contracted pelvis ; in 3 because 
of a pregnancy complicating a fibroid uterus ; and in 2 cases because of 
cephalopelvic disproportion. All of these patients had a definite test 
of labor and the indication for the operation was not the advanced age 
of the patient. The 3 other cases Avere’ elective operations; 2 eases for 
uncontrollable toxemia, one case for a known cervical stenosis due to a 
previous cervical amputation. 

Table II. Operative Cases 


OPERATIVE 1 

INDICATIONS 1 

1 

OPERATIVE PROCEPURES 

OBSTETRIC 

MORTALITY 

LOAV 

FORCEPS 

MID- ; 
FORCEPS 

CESA- 

REAN 

BREECH 

EXTR. 

VER- 

SION 

JIA- 

TERNAL 

FETAL 

Head on perineum one 

17 

1 

i 




1 

hour or more 



! 

1 




Persistent 0. P. or 0. T. 


3 1 

! 





Full dilatation for two 

3 

4 1 


1 



3 

hours without progress 


1 






Sudden fetal distress 

11 

3 ' 


1 

1 

1 


Frank breech 




2 




Contracted pelvis 



5 

1 


1 

1 

Fibroid uterus 



3 





Toxemia 



2 



1 


Cervical stenosis 



1 



1 


Cephalopelvic dispro- 


1 

2 


1 



portion 


i 

i 






While an incidence of 11.7 per cent for cesarean section may at first 
appear to be high and almost suggestive of radical obstetrics, neverthe- 
less, it is of utmost importance not to lose sight of the fact that in the 
case of the elderly primigravida so much is at stake that everything 
ought to be done to obtain a living child. It is interesting to compare 
the results obtained by the so-called conservative clinics. Nixon, ^ of 
London, reported a series of elderly primigravidas in whom no cesarean 
sections were performed. Here there AAms a maternal mortality of 4 per 
cent and a fetal mortality of 17 per cent ; this is a maternal and fetal 
mortality one and one-half and tAvo times as high, respectively, as that 
to be reported in this study, notAAuthstanding our cesarean incidence 
of 11.7 per cent. Nixon is frank to admit that the operation should 
have been resorted to oftener in his series of cases. Linden, ° of Stock- 
holm, AA'ho also folloAA's ultraconsei’A’ative procedures, reports a series 
of eases in elderly primigravidas in Avhom craniotomy was performed in 
4 per cent of the cases but Avith no maternal deaths. In our cases the 
liigh incidence of cesarean section seems justified. It is eAudent from the 
tables that 88.3 per cent Avere delhmred per A'aginam. 
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In 43 cases (27 per cent) the type of previa was lateral; in 78 cases 
(49 per cent), it was marginal, and in 39 eases (24 per cent), it was 
central. The ages and parity of the 160 patients are shown in Tables 
I and II. 


Table I. Age of Patients 



NUMBER OF 

CASES 

PERCENTAGE 

10 to 19 j'ears 

11 

7 

20 to 29 years 

69 

43 

30 to 39 years 

71 

44 

40 to 49 years 

9 

0 


Table II. Parity 



NUMBEU OF 

CASES 

PERCENTAGE 

Para i 

52 

83 

Para ii 

40 

25 

Para iii 

19 

12 

Para iv 

19 

12 

Para v 

13 

8 

Para vi to xiii 

17 

10 


Pregnancy was complicated in 20 per cent of the cases. The three 
complications found most frequently were fibromyomas of the utems, 
toxemia of pregnancy, and heart disease. It is of interest that three of 
the patients with previa had had a previous section, and of these two 
had had previa with the first section. 

There were 143 (87 per cent) vertex presentations, 18 (11 per cent) 
breech presentations, and 3 (2 per cent) transverse presentations. 
There were 4 sets of twins. 

Table III shows the type of delivery used in these cases. In 
eases (76 per cent) cesarean sections were done. Since 1935 the tians 


Table III. Type of Delivery' 


1 

NUMBER OF 
CASES 

percentage 

Cesarean sections : 

48 

^0 

1. Transverse laparotrachelotomy 

JO 

2. Longitudinal laparotrachelotomy 

16 

27 

3. Low classical section 

43 

, s 

4. High classical section 

12 

1 

5. Porro section 

2 


(Total sections 121, 

Other methods: 

6. Forceps 

7. Internal podalic version 

8. Spontaneous 

9. Breech extraction 

10. Braxton Hicks’ version 

11. Vaginal hysterotomy 
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5. In the last analysis, on the basis of this study, no inflexible rules 
can be laid down for the routine conduct of labor in elderly primigrav- 
idas. Individualization of each ease with its concomitant demands would 
appear to be the only ideal approach to the solution of the problem. 

We are indebted to Dr. Meyer Rosensohn for his helpful criticisms in the prepara- 
tion of this report. 
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INCIDENCE OF PLACENTA PREVIA DURING A TEN-YEAR 
PERIOD AT CLEVELAND MATERNITY HOSPITAL 

(1931-1940)*= 

J. L. Reycraft, M.D., and Charles P. Platz, M.D., Cleveland, Ohio 
(From the Department of Obstetrics and Gynecology, Western Deserve University 
School of Medicine and University Eosintals of Cleveland) 

M edical literature has always been full of references to placenta 
previa. As early as the seventeenth century writers on obstetric 
subjects accurately deserilied this complication, and its presence has 
always demanded the wholesome respect of all obstetricians. 

Placenta previa is said by leading authorities to occur in from 1 in 
200 cases to 1 in 2,000 cases. In the series which we are presenting, 
those occurring at th-e Cleveland Maternity Ho.spital in a ten-year 
period from 1931 througlYl940, the incidence was 160 in 20,498 eases, 
or one in 128 cases (0.8 per cent). This high incidence is due to the 
fact that our eases included most of the patients hospitalized from our 
out-patient department; if the 19,374 deliveries from this department 
are included, the actual incidence was far less (1 in 249 cases). Of 
the cases of placenta previa only 19 patients (12 per cent) were Negroes. 

Fifty-nine per cent of the patients had no bleeding previous to that 
for which they were admitted to the hospital. Sixty-seven patients 
(42 per cent) had pains with bleeding and 21 (13 per cent) were in 
profound shock. The blood loss was small in 59 cases (37 per cent), 
moderate in 80 cases (50 per cent), and large in 21 ca.ses (13 per cent). 
Forty-four patients (27.5 per cent) i-ecpured transfusions before, dur- 
ing, or immediately after, delivery. 

•Read at a meeting of the Section of Obstetrics and Gynecolo^ry of the Academy of 
Medicine, Cleveland, Ohio, December 17, 1041. 
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found shock. Forty-four (27.5 per cent) required transfusions before, 
during, or immediately following delivery. 

Sixty-seven per cent were delivered by cesarean section. In the first 
few years tlie classical section was commonly performed, but since 
1935 the transverse types of laporatrachelotomy has been utilized more 
and more. 

Braxton Hicks’ version was used only in one case in which the child 
was not viable. The Willetts clamp was never used. 

The gross maternal morbidity was 37,5 per cent, and the uncorreeted 
fetal mortality was 25 per cent, and there were two maternal deaths 
(1.25 per cent). 

2105 Adelbekt Road 


ADENOACANTHOMA WITH OVARIAN METASTASES 

Clayton T. Beecham, B.S., M.D., and Rupert H. Friday, B.A., H-E- 

Philadelphia, Pa. 

(From, the Department of OMetries and GyneeoJogy, Temple University Eosinte ) 

adenocarcinoma of the fundus with s^Ramous cell metapto^ 
A is not uncommon. Miller' found it in 15 per cent 
Novak^ states that it is occasionally seen. _ The .:gerent” cells 

understood but Novak accepts the origin as from mdiff 
“possessing a differentiating potency which ceitam 

can lead to the formation of a squamous D^e . jg ,i„. 

The oecuiTence of ovarian metastases with /j ■ ,ses, Norris 

common. However, Barnes^ found it in 

and VogC in 1.7 per cent, and NovalC in 4.8 P<^^' f J^tic elements, 
is the appearance in the ovarian metastases, o P 

with keratin formation. The only other Jeh was a far- 

is tke one reported by Schattenberg and Ziskincl, vine 

advanced growth. , influenced b.V 

The prognosis in adenoacanthoma is aPPpei t j i p,is 

its straSge%athologic Pjeture, although Me^ 

The prognosis with ovarian metastases, if not i 

The general lack of appreciation that warning to those 

can and does metastasize to the ovary should be 
who advocate only radiation therapy. 

CASE REPORT 

TT R a married white, multipara, aged 50 . vaginal dis- 

(0 T. B.) oXe on Jan. 16. 1942, with a f f a Laf 

charo-e Her family history reimaled that „ot signiAca"!- 

died'of “cancer of the ™ ?f1-rwith a twent.v-eight^ 

Onset of catamenia ivas at 12 ;,egnancies (last /M’ 

cycle, lasting five days. She had had ^-ears ago 


cycle, laswiig , , 

terminated with forceps deliveries at teim. 
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verse laparotrachelotomy has been the most common type of section 
that we have done in this hospital. In the patients not treated by sec- 
tion manual dilatation was done in 4 (2 per cent), and the Voorhees’ 
bag was used in 3 (1.8 per cent). 

The maternal morbidity was 37.5 per cent. The causes of morbidity 
are listed in Table IV. 


Table IV. Maternal Morbidity, CO ca.ses (37.5 pei: cent) 


CAUSES 

number of 

CASES 

PERCENTAGE 

1. Cause unknown* 

24 

40 

2. Wound infection 

13 

22 

3. Pelvis 

12 

20 

4. Genitourinary 

9 

15 

5. Respiratory 

5 

s 

6. Phlebitis 

5 

8 

7. Peritonitis 

2 

3 

8. Appendicitis 

1 

2 


*The fever in these cases was of short duration and was not severe. 


Table V. Fetal Mortality 


AVEIGHT AT BIRTH 

DEATHS 

STILL- 

BIRTHS 

TOTAL 

PERCENT- 

AGE 

Below 1,500, nonviable 

12 

5 


41 

1,500-2,500, premature 

Above 2,500, full term 

11 

4 


37 

4 

5 

■umigHiii 

22 

Total 

1 27 

14 

41 


Percentage 

66 

34 

100 

1 


The fetal mortality is shown in Table V. The nncorrected fetal mor- 
tality rate was 25 per cent (41 deaths in 160 cases). If from this mim- 
her the nonviable eases and premature deaths are excluded, the cor- 
rected fetal mortality was 8 per cent (14 deaths in 168 cases). Tliere 
were two maternal deaths (1.25 per cent). The first patient had a 
Porro section; peritonitis and wound disruption developed and the 
patient died on the twelfth day. In the second patient a classical sec- 
tion was done. Intestinal obstruction and peritonitis developed and 
laparotomy was carried out on the tenth day. The patient died on the 
seventy -ninth day with thrombophlebitis and pneumonia. 


.SUAIJIARY 

In the ten-year period from 1931 througli 1940, there were 160 eases 
of placenta previa in 20,498 patients admitted to our hospital (0.8 
per cent). 

The greatest numlier were between 20 and 29 years of age, and one- 
third of them were primiparas. 

All of these patients showed bleeding upon admission and 67 (42 
per cent) had pain. Twenty-one (13 per cent) were admitted in pro- 
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nodes ; none were found. The patient made an uneventful recovery and 
was discharged from the hospital on her twelfth postoperative day. 
Feb. 16, 1942 : First follow-up visit revealed nothing of note. 
PaMologic Report (Dr. Friday ). — "Gross description: The specimen 
consists of a uterus witli attached cervix, both tubes and ovaries. The 



Fig. 2.— (33644.) High power. Section tahen from the Jeft ovar^ stiowing^afleno^ 
carcinoma and squamous epithelium which is highly differentiate 
type. 
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patient began having hot flushes and insomnia, associated with grossly 
irregular periods. One and one-half years ago she began to spot every 
day with never anything suggesting a menstrual period. This bleeding 
stopped in October, 1941, and since then patient had noticed a profuse, 
serous, malodorous discharge. There was no bleeding of any kind after 
October, 1941. 

Physical examination was essentially negative. 

Pelvic examination revealed onty a small nodule (3 cm.) at the left 
cornu of the uterus. This we believed was a myoma. 

Jan. 19, 1942: Admitted to Temple University Hospital and a 
curettage was done. Uterine cavity was found to be three inches deep. 
Abundant pinkish gray tissue was obtained. 


*tiV*V**. 















Pig. 1. — (33520.) High power photomicrograph of section from uterine curettings. 

Note how the squamous celis almost fill the lumen of several glands. 

Microscopic examination (Dr. R. H. Friday) ; 

"The uterine curettings show a marked hyperplasia of the glandular 
elements with loss of the normal pattern and secondary acinar forma- 
tion. The cells lining the glands arc thi-ee to four layers deep. They 
ai‘e pleomorphic and hyperehromatic, and in some areas form cordlike 
projections. There is quite extensive squamous cell metaplasia in some 
iireas, giving the picture of adenoacanthoma. 

“Diagnosis: Adenocarcinoma, Grade II, with squamous cell meta- 
lilasia.’' 

Jan. 21, 1942: Under spinal anesthesia, the abdomen was opened in 
the midline. The uterus was normal in size, shape, and position, except 
for one small fibroid. What we had thought was a cornual fibroid 
proved to be the left ovary which was cystic in part and also demon- 
strated a hard indurated portion with macular projections from its sur- 
face. A radical panhyst erect omy and bilateral salpingo-oophoreetomy 
were done. The iliac vessels were expased and a search made for IwnjJi 












PREGrNANCr FOLLOWING OPERATION FOR CONGENITAL 

ABSENCE OF VAGINA«‘ 

. W. Stewart Whittemore, M.D., F.A.C.S., Cambridge, Mass. 

(From, the Surgical DepaHment of the Cambridge Hospital) 

C ONGENITAL absence of the I'agina is a rather rare condition. 

Duckett and Flynn are quoted bj’’ Word' as being able to find onF 
five hundred such eases in the literature up to 1936, and Word says 
that about fifty cases have since been described. Other anomalies such 
as absence of uterus and adnexa and absence of one kidney or the pres- 
ence of a horse-shoe kidne.y may be associated with the vaginal defect. 

In a recent article Varino and Beaeham^ state that there have been 
recorded only two eases of unicornuate uterus with complete unilateral 
absence of broad and round ligaments, tube, ovary, ureter, and kidney 
of which one is theirs and the other was described by Dannreuther in 
1923.^ The ease that I am about to report is a third, which presents in 
addition to the other anomalies an absence of the left uterosacral liga- 
ment and the vagina. Probably because of the close connection of the 
embryologie development of the urinary’' with the genital system, anomalies 
of the two are frequently’' encountered together. One hundred and 
twenty’' eases of congenital absence of one kidney’ associated with a 
uterine anomaly’ are said to have been reported in the literature 
(W^'harton®). 

The present ease is, as far as I am aware, unique in medical litera- 
ture. It is that of a woman of twenty-one operated upon for congenital 
absence of the vagina, which was present in association with a unicoi- 
nuate uterus and a congenital absence of left kidney and ureter, left tube, 
ovary, round ligament, broad ligament, and utero-sacral ligament. Theie 
was also an abdominal left ninth rib. WLthin a few weeks after opera- 
tion for the construction of an artificial vagina she became pregnant anc 
was delivered by’ cesarean section of a full-term living baby. 

CASE REPORT 

M. R. (History No. 4596), aged 21 y’ears, white, married, was admitted 
to the Cambridge Hospital on March 3, 1940. 

Present Illness . — Prom the age of sixteen y’ears she had 
crampy’ pains every’ two months, but had never menstruated. A 
age of seventeen she had gone to a hospital but no pelvic 
made. After her marriage three y’ears ago, she had nevmr had 
marital relations. One and one-half .years after marriage, howevei, s 
gan to notice a small amount of blood, apparently’ about a teaspoon 
amount, that came from the urethra with urination at the tinm ot 1 1 
lar pains which still appeared at intervals of eight weeks and las ® 
to four day’s. The last episode of such bleeding from the urinaiy 
was noted two months ago before her admission to the Cambu a ^ 

^Presented at a meeting of the Clinical Congress of the American C 
Surgeons, Boston, November 6, 1941. 
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uterus is 6 by 8 cm. Its contour is smooth, except for a small fibroid 
tumor in the fundal wall. The myometrium is 1 cm. thick. The endo- 
metrium is shaggy, granular and hemorrhagic, and thickest at the fundie 
portion. The growth of endometrium extends to the internal os. The 
cervix appears normal. The left ovary is cystic and measures 4 cm. in 
diameter. On the surface there is a small cauliflowerlike projection 
which feels like keratin. The cyst lining contains several macular pro- 
jections of similar appearance. The opposite ovary is small and sclerotic. 
The tubes are grossly normal. 

“Microscopic Exanwiation . — The sections through the endometrium 
showed a similar picture as the eurettings. There is malignant growth of 
the glands mth invasion of the myometrium to the depth of 3 mm. 
There is piling up of the epithelium and acinar formation. 

“The cervix shows a chronic inflammatory reaction. The predom- 
inating infiltrating cell is the Ijunphoeyte. The sections from the left 
ovary present a curious picture of metastatic adenocarcinoma, wdth 
marked squamous cell metaplasia. There is stratification and keratin 
formation. There is invasion throughout the wall of the cyst. The cells 
have all the characteristics of malignancy. 

“Sections from the left tube show a moderate lymphocytic infiltration 
and fibrosis of the wall. No tumor cells are visualized. 

“Diagnosis: adenocarcinoma of corpus uteri; metastatic adenocar- 
cinoma to left ovary; chronic salpingitis (mild).’’ 

DISCUSSION 

This case of adenocarcinoma of the fundus with squamous eeU 
metaplasia is of interest for several reasons. First, that we have a 
fairly early, low-grade malignancy demonstrating ovarian metastases. 
Second, we have found only one other case (Sehattenberg and Ziskind) 
where metaplasia spread to the ovaiy and produced keratin. Third, the 
hopeless prognosis this case would have, had -we chosen to use onlj’- radia- 
tion as some clinics propose. Fourth, this case is in keeping wdth Novak’s 
statement that squamous cell metaplasia oceurs “in adenocarcinoma of 
the lesser degrees of malignancy.” 
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the right side the_ sliadow of the renal pelvis and the ureter and the 
kidney excretory function were normal. 

Operation was jierfoi’med on March 18 under cycloproiiane, oxygen, 
mid ether anesthesia. A No. 22 metal sound (F. ) was first introduced 
into the bladder and held in the median line. With the left forefinger 
in the rectum, a two-inch transverse incision was made midivay between 
the external urinary meatus and the anus. By blunt dissection with 
the finger, the bladder was carefully separated from the rectum, until 
the cervix Avas finally felt, klucli bleeding was encountered in this stage 
of the procedure from the iierii'ectal venous plexus. The artificial cavity 
thus created was enlarged lateral^ on both sides until the cervix with 
its external os was visualized and" until the cavity would admit to its 



the portio to the urinary bladder. , 

Four sutures of No. 1 chromic catgut were pour plastic 

upper and lower quadrants of the cervix and left as 

flaps were next constructed to serve as a lining for tne Tf pgv. 
follow's; (a) Twm flaps of mucous membrane were •[ (jjssect- 

tiallj' removing both labia minora beginning at . A, .v <rlaiids, 
ing them down to a point just above the orifices of Bart 
including a broad pedicle at the base of each flap. Bac 
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pital. The patient had no knowledge ot any congenital defects in an- 
cestors or siblings. 

Physical Examination . — On examination the following points of intel'- 
est were noted : The breasts showed normal development and there was 
a normal distribution of axillary and pubic hair. Over the heart, which 
was otherwise normal, could be heard a soft, blowing murmur at the 
apex, which was not transmitted. An abdominal rib (ninth) on the left 
side extended across the abdomen nearly- to the midline. The liver, 
kidneys, and spleen were not felt. The external genitals were normal 
anteriorly with well-formed clitoris, external urinary meatus, and labia 
minora. No perineal body was present, and there was no vaginal orifice. 
On rectal examination the finger brought anteriorly came up against 
the urethra, with only the rectal wall intervening. The cervix was 
easily felt and the literus found to be small but of normal size and con- 
sistency, in good position but somewhat to the right of the midline. 
Urine and blood examinations were negative. 



Fig. 1. — Drawing of congenital absence of vagina in Patient M. R. 

Cystoscopy was performed by Dr, Harold Chamberlin on IMarch 7, 
1940. This examination revealed a noi-mal bladder mucosa and a right 
ureteral orifice in the usual position. The right ureter was catheterized 
find a pyelogram made. The left ureteral orifice was not seen and the 
left angle of the trigone was noted as poorly defined. 

Two days later the patient began to pass a sliglit amount of blood in 
tile urine on voiding, representing her menstrual period. Urethroscopy 
find an intravenous urogram were made during the catamenia. Through 
the cystoscope several small reddened areas were seen in the trigone and 
bladder base but no bleeding from these areas was noted. On urcthro- 
scopie examination, moderate oozing of blood appeared to come from the 
urethral floor to the right of the midline, but no ojiening could be seen 
at this point. Pyelograms failed to demonstrate any kidney shadow 
on the loft side and intravenous urograms confirmed this finding. On 
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the TeiBoval of the cathetei’ in the hospital, there had been occasional 
lU’inarj" incontinence, normal control of urine was now attained. 

A definite menstrual period occurred on June 27, and a very slight 
flow on August 7 which lasted only two days. Morning vomiting oc- 
curx’ed several times, and on Seiitcmber 19 the utei’us was found to he 
definitely enlarged and lying to the right of the midline. 

From this point pregnanej’- progressed normally with occasional symp- 
toms of slight incontinence. On March '10, 1941, rectal examination 
showed the cervix to be one and one-half fingers dilated, but the patient was 
advised to enter the hospital for ee.sarean operation. She was admitted 
on March 18, 1941, just one year after the operation. The indications 
for an elective cesarean operation were the rather rigid, narrow artificial 
vagina, with congenital absence of the perineal body. There ivas also 
the question of the strength of the uterine wall because of the supposed 
absence of left adnexa and ligaments. 

Cesarean section was carried out on March 19 under spinal anesthesia 
tlu’ough a right paramedial incision. The right rectus muscle was re- 
tracted outward and the peritoneum opened without incident. The 
uterus was incised between sta.y sutures and the incision enlarged with 
bandage scissors. A normal child, weighing five poimds, nine ounces, 
was delivered by the breech, and an anteriorly placed placenta with 
membranes was removed. The uterus was closed ivith three layers ot 
No. 2 chromic catgut. 

The uterus was next delivered and examined. There wms now noted 
complete absence of the left adnexa, the left round ligament and 
broad ligament, and the left uterosaeral ligament. The right tulie 
and ligaments were normal, but the right ovary ivas someivliat elonga e 
and larger than usual. The condition was therefore a true iiterus im - 
cornis. Palpation revealed also an entire absence of the left kidney, 
abdominal wall was closed in layers without drainage and the . 
returned to bed. She made an uneventful recovery and was disc la » 
with the baby, both in good condition, on April 3, 1941. , . . 

Following this operation, the catamenia occurred at regular m . 
of thirty to thirty -three days and lasted three to five days wi i ■ 
slight pain for the first twenty-four hours. Urinaiy incontinen 
disappeared. She menstruated for the last time on Sept, o, i 
vomiting again appeared in the mornings. A vaginal ^ pg 

Nov. 15, 1941, shorved an introitus that easily admitted one ^ gj,g 
full length, the caliber of the vagina being about one and one- la o 
The external meatus could not be seen because it -was , ,j,]| 

neath the symphysis by slight contraction of the anterior vag 
and there was no perineal body. The cervix was definite j 
The uterus was up at a good angle but somewhat to tfie ^ 
median line and enlarged to the size of a tivo months piSo ‘ j.jjf5(;ial 

One other ease of pregnancy following the construction o a t 
vagina was found in the literature. Wagner’s® case impor- 

followmd a Schubert operation, and differs from mine in tie 
tant respect that there ivas present a small but In my 

Avith an opening which allowed the passage of menstrual ■ 
case there ivas no external opening at all, the only avenue 
of menstrual blood being the fistula, extending from tlie le 
portio to the vesical floor. In my case the blood For ibis 

tiie patient relaxed the vesical sphinctei’ muode 10 mi 
reason only, my patient did aevelop hematometra. 
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broadened out into a Initterfiy shape by incising the raw surface in its 
long diameter, (h) Then a flap was dissected from the inner aspect of 
each thigh consisting of the entire thickness of skin and subcutaneous fat. 
The four flaps were sutured together over an old-fashioned glass vaginal 
speculum as a form, thus constructing a tulie with an oriflee at its apex 
to fit about the cervix after the method devised by William P. Graves.^ 
The four sutures of No. 1 chromic catgut which had been placed 
at the four quadrants of the cervix were threaded on a curved needle 
and brought through each of the four flaps near its apex. When these 
sutures Avere aliout to be tied, the glass form was removed and the entire 
tube was inverted, forming a lining for the artificially constructed vagina 
Avhich Avas then packed Avith gauze OA’^erlaid Avith rubber dam. 

Sterile dry dressing, pads, and T-binder and bandages Avere applied 
and a self-retaining catheter placed in the bladder. Since the patient 
iiad lost considerable blood from general oozing from the perirectal 
veins, she Avas given a transfusion folloAving the operation. 

The postoperative course Avas characterized by several minor compli- 
cations, but the artificial Amgina itself healed Avell. The pack Avas re- 
moved from the vagina on the second postoperative day. On the third 
day the catheter apparently liecame kinked and the dressing became sat- 
urated Avith urine. On the fourth day, since the hemoglobin Avas only 
57 per cent and the red blood count three million, a second transfusion 
of 500 c.c. of blood Avas given. An oil retention enema and milk of 
magnesia by mouth Avere also given on this day. On the eleventh day 
the self-retaining catheter slipped out and the patient voided spon- 
taneously. 

The thigh Avounds Avere noted as reddened as early as the third day, 
and by the seventh these began to gape. The left thigh flap had come 
out of the vagina and Avas partly necrotic. On the next day both thigh 
flaps had come out of the vagina and there Avas an increase in the puru- 
lent discharge. The perineal AA'ound remained fairly clean and on the 
elcA^enth day the edges Avere approximated Avith adhesive liridge and the 
granulations sprayed Avith aristol poAvder. The labial flaps took Avell 
and on April 4 it Avas possible to insert a finger into the vagina and 
feel the cerAux. 


pn April 5 under cyclopropane anesthesia a secondary closure of the 
thigh AA’ounds Avas carried out. Granulating areas on the inner aspect 
of each thigh Avcre curetted, the skin undermined aliove and beloAv, and 
the skin edges freshened. Approximation of tlie edges Avas accomplished 
with pulley sutures and by plain interrupted sutures of heaA'y silk. This 
opportunity Avas also taken to dilate the artificial vagina. 

The convalescence from the second operation Avas complicated by a left 
parotitis AA'hich developed on the fourth postoperative day. Sulfanil- 
amide and x-ray treatment Avere gh-en and the SAvelling disappeared in 
five or six days. The thigh AA’ounds noAv healed sati.sfactoriiy and the 
patient Avas discharged on April 24, 1940. 

As a result of my experience Avith this operation, I should in the 
future use only the labia minora to line the artificial A’agina and not try 
to employ skin flaps from the thighs. 

During the folloAving six months the patient came to the office at 
fi' weekly intervals for dilatation of the artificial A-agina. Coitus Avith 
normal orjiacm -was reported to haA’C occurred five days after discharae 
from the hosjiital. fMensirniiitoiv lierran on ^laA* 25 and lasted four days 
with a good, normal Aoav from the A-agUm. -\iiliouuh at first, following 
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interference with the circulation hut possibly to a disturbance in tlie 
water metabolism. This opinion is substantiated by the case reported 
here, where, in the presence of a very large ovarian fibroma, there was 
a fair amount of fluid in the peritoneal cavity as well as a marked sub- 
cutaneous edema confined only to the region of the loiver abdomen. 
There was no edema of the lower extremities and no evidence of hydro- 
thorax. In the absence of any evidence of cardiovascular pathology, a 
localized edema of such nature may' he due to some disturbance in the 
water balance of the system. 


CASE REPORT 

P. S., a 41-year-old colored female, was admitted to the Beth Moses 
Hospital on J\iarch 4, 1941, with a history of irregular vaginal bleeding, 
weahness, and loss of ' weight. Two years ago, her menstrual ’ 
which was on time, la.sted for twelve days instead of the usual five ays, 
it Avas Amry profuse and Avas accompanied by passage of clots. 
admitted to the Kings County Hospital, Brooklyn, Avhere she Avas tow 
that she had a tumor. Wlien tlie bleeding ceased, she signed a re e< • 
Three months later the patient had another episode of ‘^ eedmg wiu 
passage of clots, lasting for one AAwek. Since that time she i 

sti'uated ahnnt.pvov.r montlis, the fioAV flvsmeuor- 

day's; it AA-as very profuse Avith passage of doits. • ■••There was no > 
rhea. Three Aiweks prior to admission she felt .dizzy- and eve P 
slight cough. One day later she had a Aimtery vaginal discliaio ■ o 
days later she began to bleed profusely, the bleeding^ persistin| _ 
admission to the hospital. The patient was a gravida para ai. o 
had had three miscarriages folloAving the birth of her first ; , 
ymungest child Aims thirteen ymars old. The patient s men There 

the age of 13, occurred eveiy thirty days, and lasted for 
Avas no dy^smenorrhea or leueorrhea. The patient ^^ring 

constipation, her appetite Avas poor, and she had lost 80 p 
the past ymar. . 

Physical examination reAmaled an acutely^ dl 
pale.' Her blood pressure was 138 systolic and ^ revealed the 

ination reAmaled essentially^ negatiye findings, die ® ,,, -firiid in the ■ 
breath sounds clear. There Avere no rales or i palpable 

thoracic cavityL Abdominal. examination revealed a ensiform. 

mass filling the entire abdomen from tpnder. The 

The mass Avas slightly movable, hard, nodular, . edematous 

skin over the loAver abdomen Avas leathery in ^onsisten y and 

with marked pitting on pressure. There Avere duilness. 

tympany in the flanks. There Avas no eAudence p„ied a multip- 

There Avas no edema of the legs. Vaginal examination i ^as 

arous outlet. The cervix Avas high in the vault of ^plt 

lacerated, movable, and not tender. "Hie ^ateius pal 

independently of the abdominal mass. The the loss of 

pated. The general appearance of the patient the ‘ the pi’es- 

Aveight, and the nodular feel of the abdominal mass »» 
ence of an OAmrian malignancy'-. Blood count 

Laboratory Findings.— Vr'mQ Avas essentially ^ 2,470,000; 

reA'ealed hemoglobin 6 Gm. per 100 e.c.; red i oo anil 

Avhite blood count, 10,200; polynuclear were negative, 

lymphocytes, 35 per cent. Wassermann and Kahn test 
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SUMMARY 

_ This is a report of a ease of successful childbearing following an opera- 
tion for the construction of an artificial vagina in a patient who pre- 
sented the following anomalies: Agenesia of the vagina, left tube and 
ovary, left round ligament, left infundibulopelvic and left uterosacral 
ligaments, together with agenesia of left kidney and the presence of an 
aljdominal ninth rib on the left side. In this ease the Graves’ operation 
for the construction of an artificial vagina was eminently successful, al- 
though a modification in the technique has been suggested. The patient 
is now pregnant for the second time. 

It is very important in tlie aftercare of patients operated upon for 
vaginal agenesis to stretch the artificial vagina twice weekly for six 
months. If thej”^ are married they should have coitus twice weekly dur- 
ing this time. The tendency to contraction of tlie' artificial vagina, how- 
ever, is over at the end of six months. 
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FIBROMA OF THE OVARY 
Simon Brody, M.D., Brooklyn, N. T. 

(From the Gynecological Service of the Beth Moses Ilospital) 

O VARIAN tumors are very often associated with ascites. In eases 
of ovarian fibroma, the ascites is .sometimes accompanied by hydro- 
thorax. This sj^mptom complex was first described by jNIeigs and Cass' and 
since then has been known as “Meigs’ Syndrome.” In his original re- 
port Meigs stated that lie had no adequate. physiologic explanation for 
this phenomenon. Bomze and Kirsehbaum- suggested that the ascites 
and pleural effusion may be the result of a low-grade cardiac de- 
compensation in a patient who has a subclinical or compensated cardiac 
weakness in which the cardiac reserve is iust sufficient to withstand the 
strain of the patient’s activitie.s. The added stress thrown on the heart 
by the pressure of the heavy ovarian fibroma, combined with its possible 
interference with pelvic and lower abdominal circulation, may be suf- 
ficient to produce the low-grade cardiac decompensation. This view does 
not account for the fact that often the tumor may be small, hardly suf- 
ficient to interfere with the circulation by virtue of its weight or size. 
Neither does it explain the fact that the mere removal of the tumor is 
sufficient to bring about the disappearance of all the lluid as well as the 
complete recovery of the jiatient without any treatment being directed 
toward the cardiovascular system. 

It would seem that the accumulation of lluid in llio abdominal and 
thoracic cavities of i)alien(s with ovarian fiI)ionia is not due to any 
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present a pearly-gray color nolh mottled yellow and tan areas. A cor- 
tical zone was rather well demarcated because of the presence of numer- 
ous 0.2 to 0.3 cm. sized gra.yish nodules. The left tube measured 15 cm. 
in length ; its fimbriated end was also patent. A lappet of tissue, 5 bj’ 
3 by 2 cm., was adherent by tuboovarian ligament to the left tube. Con- 
tiguous with this mass, but demareated from it somewhat, was a mass, 
21 by 18 hy 11 cm. This mass presented a smooth capsule. The surface 
vessels were distended and prominent and a number of bosses, repre- 
senting the domes of cysts and containing clear to serohemorrhagic fluid, 
were noted. Tlie remainder of the mass was solid except for innumerable 
spongelike areas presentmg a reddish gray color. The solid portions of 
the mass presented a pearly gray color with circumscribed nodular areas 
and whorls of tissue resembling a fibromyoma of the uterus. The left 
ovarian mass weighed 2,270 Gm. without fluid evacuated and lost during 
the coui’se of the operation. 



Fig. 2. — Microphotographs of ovarian fibroma, showing interlacing 

cells. 


bundles of spindle 


Microscopic: The endometrium Avas in a stage of prolifera ion. 
polyp Avas composed of endometrial stroma and glands. 
shoAved no essential changes. The right ovary shoAved a h.AT^’^P • 
the cortical layer. The mass in the left ovary aa^s compose ® 
lacing bundles of spindle cells. TJiere Avas no atypism. A 
figure AAms noted. Sudan stains reAmaled no fats. Douo ‘ 
bodies Avere not found. The Amn Gieson and other fiber stain 
only a collagen netAvork of fibrils; no cytoplasmic jappet 

degeneration and necrosis AAdth cyst formation Avere noted, 
of left ovarian tissue Avas normal. _ 

Diagnosis .- — Large fibroma of the left OAmry; hyperplastic j ^g£j.jai 
proliferating endometrium; Graafian follicle (left ovary;, e 

The patient’s postoperathm stay in the hospital Avas Tlds 

There AAms a rise in her temperature to 103.4° F. on the tJni • 
lasted for three days, subsiding after sulfathiazole medic. 
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Blood chemistry revealed sugar 85 mg., urea uitrogen 8 mg., and chlo- 
rides 470 mg. 

The patient received two transfusions of 500 c.c. each on the third 
and fifth days of her sta.y at the hospital. Her hemoglobin then rose 
to 9 6m. per 100 c.c. and red blood count to 3,780,000. 

Two days later a laparotomy was performed. At operation marked 
edema of the subcutaneous fat was found. There were about 500 c.c. of 
straw-colored fluid in the peritoneal cavity. The left ovarian tumor 
was the size of a basketball; it was twisted upon its pedicle and was 
solid in consistency, except for a few cystic areas. The uterus was 
slightly enlarged. The right ovary was solid, the size of a hen’s egg. 
There was no evidence of any peritoneal or intestinal implantations. 



1. — Cros.s section of left ovarian flbroma. Vtcrus opened, expo-sing endometrial 
cavity with small endometrial polyp. Cross section of right ovarj-. 


In order to deliver the cyst, the abdominal incision had to be extended 
above and to the loft of tlie umbilicus. The cyst ruptured at one point 
and some thick mucilaginous fluid escaped. A hysterectomy and bi- 
lateral salpingo-oophorcctomy were ]>crformed. 

The following is the pathologic reiiort of the specimen, as described 
by Dr. A. R. Kantrowitz: 

Gross: Specimen consisted of a suiiraecrvieally amputated uterus, to- 
getlier with both tubes and ovaries. Tlie uterus was regular in size, 
measuring 6.5 by 6 by 4.5 ein. The endometrial cavity measured 5 em. 
in length. The endometrium presented a mottled hemorrhagic appear- 
aiiec. In the left posterior wall, 1 em. from the fundus, tiicre was a 
]ioly])oid projection. 2 by 1 cm. The jiolypoid projection presented a 
mottled hemorrhagie apiicarance. The right tube measured 10 cm. in 
length; its fimbriated end was ]iatent. The ovary measured 5.5 by 4 by 
2.0 cm. It was firm in consistency and on cross section was found to 
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She had the usual breast and urinary clianges of early pregnancy. 
Nausea was constant and vomiting had occurred twice. There was oc- 
casional discomfort in the right lower abdomen. 

Physical examination revealed a well-developed young female with 
findings consistent witli pregnancy and wuth normal pelvic measure- 
ments. Hinton test and urine w'ere negative. Blood pressure was 130/70. 
Usual and present weight was 132 pounds. The following findings were 
of interest : The patient had a moderate amount of black hair on her 
upper lip and chin ; tlie arms and legs were unusually hirsute with male 
distribution upon tlie pubis. The uterus wms boggy, retroverted, being 
felt in the pouch of Douglas, and a slightly tender egg-sized right adnexal 
mass was felt. A diagnosis of eaid.v uterine pregnancy and right ovarian 
cyst Avas made. 

Two weeks later the patient was having considerable trouble iviti 
nausea and vomiting, she had lost four pounds, and acetone was piesen 
in her urine. Thiamin chloride and phenobarbital Avere adminiseie . 
A Aveek later her nausea and Ammiting had improAmd, but ^le Avas laA- 
ing more frequent and severe pains in her loAver abdomen. i 
reAmaled the oAmrian cyst felt in the pouch of Douglas and it ha inei 


in sizG 

On April 15, a month after her first visit, she reported AAdfii smw 
loAver abdominal cramps (both sides) of tAvo days duration „i«ated 
and constant pressure in the rectum. A mass could cPoAved a 

in the left loAver quadrant. Eectal and p\.eanant 

grapefruit-sized mass blocking the pouch of Douglas, P = 

uterus appeared to be anterior. o;„Mv.pi 2 ht 

Laparotomy Avas performed the next day under ^ ^ 

days alter her last menstruation. A pregnant "X’a a 

months’ size presented. On the right side . corpus 

dermoid cyst about the size of a baseball, contauim^ ^^^^ 

luteum. This cyst Aims loosely tAAUsted upon itself sev t ex- 

Avere no signs of interference AAuth the blood a base- 

ploration reAmaled a dermoid cyst of the left oAmry, ;gg(j at their 

ball, lying in the pouch of Douglas. Both tumors w - 
pedicles, it being impossible to conserve any ovaiian 
tient made an uneventful recovery and contiiiu = pathologist 

financial reasons, no progesterone Avas administered. i 

reported bilateral dermoid cysts. , , p it Thhp An attack 

Fetal activity was noted during the first ^ajf of J The 

of nervousness and rapid heart occurred duinis ri"lit, then the 

last two months were characterized by pyelitis (tirst 
left side), coryza, and sore throat. ,.^Cnrt'ible from ab- 

Ten dajm from term the patient felt so ^ ‘ into the 

dominal pains and recurrence ^ mil v 136 pounds, a gmn 

hospital for induction of labor. Her Aveight was only Wb po 

of 4 pounds. . , . the head Avas 

Castor oil and quinine Avere administered, mid s „ot 

deeply engaged, the membranes Avere ruptured. i gg „ied 

taken up or dilated (although examination t B ^ t be- 

to indicate ceiwix AA^ell taken up). yN ithin -ivere admm- 

gun, Avhereupon several courses of pituitrin ( .^vitiiont results- 

isteiU at forty-fiva-minute 

Taa-o ampoules of sjnitlietie Autaniin K Avere also 



600D^^^N: BILATERAL OVARIAN DERMOID CYSTS 


525 


condition was diagnosed radiographically as a right pneumonitis. The 
patient subsequentlj^ ran a subacute temperature from 100° to 100.2° 
F. due to an infection of the wound. This finally healed, and she was 
discharged from the hospital twenty-tAvo days postoperatively in good 
condition. 

SUMMARY 

1. A ease of large fibroma of the ovaiy is reported. 

2. In addition to a small amount of fluid in the abdominal cavitjq 
the patient had a marked localized edema of the subcutaneous tissue of 
the lower abdomen. 

3. The possibility of fibroma of the ovary causing a disturbance in 
Avater metabolism is postulated. 

4. Patient’s history and clinical findings Avere strongly suggestive of 
malignanej’-. The Amine of surgeiy in eases thus diagnosed is once more 
emphasized. 
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BILATERAL OVARIAN DERMOID CYSTS COMPLICATING 
PREGNANCY TREATED BY BILATERAL 
OOPHORECTOMY* 

Robert H. Goodaaun,! A.B., M.D., P.A.C.S., Neav Bedford, Mass. 
(From the Obstetric Service- of St. Luhe’s Hospital) 

F ORTY-POUR cases of bilateral dermoid cysts complicating preg- 
nancy haim been reported, of which 13 occurred during the first 
three months. 

In 1938 Bernard Notes^ of "Washington, D. C., reported a case. He 
stated that a search of the literature revealed but 3 others. 

In 1940 AndreAvs and others^ of NorfoUi, Va., reported a ease and 
culled the literature to such an extent that they discovered 43 others, 
reports of some of AAdiich Avere incomplete. In this presentation, I 
wish to offer the forty -fifth and the fourteenth during the first trimester. 

CASE report 

kL's. E. C., a 25-year-old primigraAdda, first presented herself at the 
office on March 16, 1940. Her last period Avas Jan. 19, 1940, making 
her due, by dates, Oct. 26, 1940. 

Her past history Avas negative. Her mother had died of intestinal 
cancer. Catamenia began at 12, occurred every thirty to thirty-five days 
with a scanty three-day floAV, characterized by cramps and a liearing- 
doAvn sensation premenstruallj* and on the first day of Aqaa'. Her last 
menstruation Avas a tAventy-fiA’e-day interval period Avith the Aoav about 
half th e usual amount. 

•Presented at a meeting' of Oie Obstetrical Society of Boston, Janimi'y 20. 1042. 
tin active service. L'.S.N.R. 



PEIMARY OVARIAN PREGNANCY 

William B. Evans,® M.D., George B. Sickel, M.D., and 
Joseph L. Ivins, M.D., Chester, Pa. 

A lthough the number of cases of ovarian pregnancies reported in 
L recent years lias increased greatly, the occurrence is still rare 
enough to warrant the reporting of every ease. 

We wish to report here what we believe to he a case of true primary 
ovarian pregnancy. It is generally considered that the pregnancy is 
of short duration and the early death of the embryo is due to hemorrhage 
with a rapid degeneration of the embryo. Spears^ has stated that “the 
most usual course of ovarian pregnancy' is an early' ovarian abortion. 
This is followed by' slight or severe intraperitoneal hemorrhage. The 
embryo is rarely' found in these ovarian abortions, but- chorionic vilh 
are. ’ ’ Our ease is of greater interest because an intact embryo was seen 
within the ovarian hematoma cavity'. 


REPORT OF A CASE 

Mrs. M. C., a 29-year-old American housewife, entered the Chester 
Hospital on the gy'necologie service of one of us ( W- nf 

10, 1941, with the complaints of dysmenorrhea and 
several months ’ duration. Her last normal menstrual period 
on Jan. 28, 1941, eight days late, and lasted her usual 
days. One week later she again had some bloody show, pas » 
clots. Soon after this, under medical treatment, she 
hut was advised to see one of us (W. B. E.) because 0 . . 

utei-us and what was thought to he a tumor on the uterus. . 
of her entry into the hospital, the patient ^ilert an ^ 

fortably in bed. The blood pressure was 150/90; heart an 
clear; the abdomen Avas flat, soft, and not tender; there wa 
mass in the right lower quadrant extending toward rig 1 ‘ 

vaginal examination a mass Avas found in the nramiancies, 

past history' Avas nonessential. She had had three ful - P 
one of the children having died. 

Diagnosis. — Right ovarian cy'st. i 19 1041 she Avas 

Laboratory data were not unusual and on ^ opened, 

operated upon under gas-ether anesthesia. Tlie adaomeu ^ 

through a midline incision. A pedunculated mass o-raA'itated 

fist was found replacing the right ovary, ,vas dis- 

into the cul-de-sac Avhere it Avas adherent. . , wbicli appeared 

sected free and remoA'ed along Avith the ngh i drain in 

grossly' normal. The abdomen AA'as closed in lay ei 
the pelvis. The appendix Avas also remoA'ed. 

Postoperative Diagnosis. — Right dermoid cy'st. 

PATHOLOGIC REPORT (dR. G. SICKEL) 

1 "Wtis I’cnio » 

Specimen consisted of a mass 7.5 by' 7.5 by' 4 ona- aa 1 miie 

from the right adnexal region, and AA'as accompaniea y 


*Deceasecl. 
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Four and one-lialf days elapsed before strong labor pains set in fol- 
lowing a course of pitnitrin. The pains were frequent and nnnsually 
severe. The cervix became 4V^ fingers’ dilated, but no more. Despite 
tetanic contractions, the head had not descended at all and remained 
L.O.P. in midpelvis. The fetal heart rose to 170, and the patient showed 
signs of exliaustion. 

Accordingly an intravenous glucose administration Avas started, and 
on October 22, under ether anesthesia, delivery was accomplished by 
right mediolateral episiotomy, Duhrssen’s incision of cervix, manual 
rotation, and midforceps. The outer fibers of the sphincter ani muscle 
were lacerated during delivery and were sutured during the repair of 
the perineum. The male infant weighed 7 pounds 2 ounces and Avas 20 
inches long. The puerperium Avas uneventful and afebrile Avith good 
healing of cervix and perineum. The supply of breast milk Avas plenti- 
ful, the baby Aveighing 3V^ ounces over birth Aveight upon discharge on 
the fourteenth day. The mother nursed the baby until six Aveeks post 
partum at Avhieh time lactation Avas insufficient. 

Six months post partum the patient experienced three days of typical 
menstrual floAving Avithout pain. An endometrial biopsy Avas taken in 
tlie office Avhich shoAved atrophic endometrium.’'-' No cause could be 
demonstrated for the floAving. It had the appearance of menstrual dis- 
charge. 

Eleven months post partum (September, 1941) she stated there had 
been no more Amginal bleeding. Hot flushes had been occasional up to 
the past Aveek, since AAdien they Avere severe. She felt nervous. Her 
AA'eight had increased to 146 pounds. Phenobarbital in small doses 
AA^as recommended. 

In conclusion, information concerning the stage of pregnanejq treat- 
ment, and outcome of all 44 cases is not available. AndreAvs has as- 
sembled an interesting table in AAdiich bilateral oophorectomy Avas per- 
formed in pregnancy, irrespective of cause. Including this case, there 
are 14 described as performed during the first trimester; of these 11 
carried on to term, 3 aborted. 


sontARY 

A case of bilateral dermoid cysts complicating pregnancy is pre- 
sented in AAdiich bilateral oophorectomy Avas performed during the first 
trimester. The patient Avas delwered AAdth difficulty at term of a Iwe 
baby Avhich she nursed for six Aveeks. Six months post partum men- 
strual-like bleeding occurred for three days. An endometrium biopsy 
taken at this time revealed an atrophic endometrium Avitli no apparent 
cause for bleeding. There has been no recurrence. OtherAvise tlie sur- 
gical menopause has been typical. 
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*’Che enilonietrial biopsy was exainiiied by A. T. Hertiy, M.D., patlioIoRi.=t for tlie 
boston Lying-in Hospital.' 



530 


AMKRICAX JOURNAL OF OBSTETRICS AND GYNECOLOGY 


about SIX Aveeks old. Along the periphery of the mas.s an old corpus hi- 
teuin could be seen, but mo.st of the ina.ss AA^as infiltrated Avitli blood. 
The tube measured 5.5 cm. in lenglli and had been renioATd in tivo 
pieces. The fimbriae AA^ere intact and ojien, and there AA^as no CAndence 
of a rupture in the tube. Microscopic sections consisted largely of blood 
clot AAuth^ an area at the periphery AAdiich shoAved ovarian stroma and 
the remains of a cor]ius luteum and corpora albicantia. The tube Avas 
not sectioned. Within the sections of the blood clot AAmre. found a fcAA’ 
chorionic villi. 

CONCLUSIONS 

This case is reported as an unusual case of primary ovarian preg- 
nancy in AAdiich an embryo, estimated to be of about six Aveeks’ gesta- 
tion, AAms found intact AAuthin the OAmidan hematoma. The case fulfills 
all the requirements as laid doAA'ii by Spiegelberg, and although the tube 
Avas not serially sectioned, it appeared to be intact grossly. We present 
this as a case of true primary OAmrian pregnancy, but its actual proof 
and the original distinction betAAmen primary and secondary t.ATies Ave 
leaA^e as an open question. 
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Grace and Suskind: The Treatment of Venereal Lymphogranuloma With 
fanilamide, Ven. Dis. Inform. 13: 26, 1940. 

Since 1932, 229 cases of venereal lymphogranuloma were studied bj 
A number of therapeutic procedures Avere employed and the best resu 
obtained following the use of sulfanilamide. 

Ambulant patients were given tlie drug in comparative!}' small 
period of three to seventy-six week.s with intermittent rest periods. of 

patients received larger doses for six to twenty-three days. The tota ^2 g 

sulfanilamide administered to the inguinal cases varied between i- 
Gm. and to the anorectal cases between 34.2 and 584.1 Gm. - 

Four of the inguinal cases were liealed within three to six ''ras 

tution of treatment. The fifth ease which was of nine mouths uia 
cured after sixteen weeks’ therapy. 

Of the anorectal cases, 11 (39 per cent) were complete!} ’ pipj-ous 

number markedly improved, 4 improved, and 2 remained liigher 

strictures of the rectum were uninfluenced by treatment. rectal stric- 

percentage of cures among the anorectal cases without than neccs- 

tures. It is reasonable to consider, however, that the Rapid 

sitates longer and more vigorous treatment than that given in rvas 

healing of the anorectal cases was more likely to occur u ion 

initiated early in the disease. _ treatment of 

In the authors’ opinion, sulfanilamide ’S a valuable agent in the 
venereal lymphogranuloma. ^ p GkeeXHiW.. 
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and appendix. The mass externally resemliled the ovary, with a feAV 
cystic follicles projecting from the surface. The surface was rough 
where it had been adlierent. On section it showed a lai’ge amount of 
blood clot and at the center a cavity 3.3 by 3 by 1.2 cm., in which there 
was a well-formed fetus about 1 cm. in length and estimated to be 



Fig. 1. — Section of ovarian hematoma showing chorionic villi. 


Fig. 



-• — Section of wall of ovarian pregnanc.v showing ovarian .'troma ; corpu.>-- 
cans and cystic follicle. 


aibi- 
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nancy ^ constitute the majority of eases. These lesions, together mtli 
otlier important causes of bleeding are also shomi diagrammatieally in 
Fig. 1. 

It is our practice to admit to the hospital patients ivith bleeding in the 
first trimester of pregnancy. Whether in the hospital or at home, bed 
rest is essential. A careful history is obtained, particularly with refer- 
ence to iirevious intei'ferenee. Blood is obtained for grouping, white 
count, and cross-matching, sedimentation rate, hemoglobin and cell vol- 
ume, particularly if the lileeding has been excessive. A general phj'sical 
examination is now performed; but vaginal examination is deferred in 
certain patients, especially those with obvious threatened or incomplete 
abortion, or infection. If tlie history suggests ectopic pregnancy 


ECTOPIC PREGNANCY 


DECIDUAL CAST 


CORPUS 

LUTEUM. 



abortion 

threatened 

incomplete 

COMPLETE 

MISSED 


OTHER CAUSES 
IMPLANTATION OF OVUM 
BICORNUATE UTERUS 
DECIDUAL bleeding 
HORMONE IMBALANCE 
VITAMIN DEFICIENCY ? 


...CARCINOMA OF CERVIX 


EROSION OF CERVIX. 

POLYP J 

Fig. 1. — Diagrammatic scheme showing sources of ante-partum bleeding cau 

first trimester. 


vaginal examination is carried out. In other cases, a vaginal cu tine ^ 
taken. The temperatui'e, pulse, and sedimentation rate and white conn 
are observed for twenty-four to forty-eight hours unless excessite 
ing necessitates completion of the abortion. 

Interruption of the pregnancy is performed on the basis of con 
bleeding. In other patients, the fetus is expelled soon aftei o 
is begun, and in these, operative inteiwention is often necessaiy as 
in Table II. However, the abortion was completed spontaneous, 
nearly one-third of the eases. 


Table II. Operatiat: and Nonopekative Treatment in Incomplete A • ■ ^ 


1 .S 62 . 

602 or 32.3 per cen 
1,260 or 67.6p£r_c^ 


Total number of cases 
Spontaneous abortions, no curettage 
Operative completion 



Department of Practical Problems 
in Obstetrics and Gynecology 

Conducted by William J. Dieckmann, M.D. 


TREATMENT OF BLEEDING IN THE FIRST AND THIRD 
TRIMESTERS OF PREGNANCY 

H. J. Standee, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Cornell University Medical 
College and The New York Hospital) 

\ / AGINAL bleeding in pregTiancy must not be regarded as normal. 

In the first trimester, abortion and ectopic pregnancy are common 
causes, and require careful differentiation from each other. Bleeding is 
infrequent in the second trimester, and when it occurs, it is associated 
Mdth either the causes of bleeding in the first and third trimesters, or 
with hydatidiform mole. In the third trimester, placenta previa, pre- 
mature separation of the normally implanted placenta, and partial 
separation of a low-lying placenta are the main causes of vaginal bleed- 
ing. 

BLEEDING IN THE FIRST TRIMESTER 

This is of rather frequent occurrence, often requiring hospitalization. 
Of 24,289 pregnancies on the indoor service, 2,209 patients, or 9.0 per 
cent, were admitted to our clinic for treatment of bleeding. 

The causes of bleeding in this group of patients is shown in Table I. 
Complete and incomplete abortion, threatened abortion, and ectopic preg- 

T.ible I. Causes of Bleeding in the First Trimester of Pregnancy rNDoni; 
Service of the Lying-in Hospital, Sept. 1, 1932, to Dec. 31, 19-10 

total cases 


Abortion, complete, or incomplete 1,048 

Threatened abortion 229 

Undetermined 1S.5 

Ectopic pregnancy S.o 

Hydatidiform mole 33 

Erosion or polyp IS 

Myoma 5 

Chorionepithelioma -1 

Carcinoma of cervi.x 2 

Total 2,209 

Total number of pregnancies studied 24.2S9 

Incidence of bleeding in first trimester 9.0 per cent 
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patients, or six times the clinic incidence. Tliis supports the view that 
placenta previa occasionally may be the cause of spontaneous abortion. 
On the other hand, premature sejiaration of the placenta was not in- 
ereased in this group of patients. 


Table III. End Eesults in 439 Patient.s Having Ante-partum Bleeding in the 

First Trijiestek 



NUMBER 

percentage 

CLINIC con- 
trol FIGURE 

Abortion 

Premature delivery 

Full-term delivery 

Unlmown — did not return, deliveiy else- 
where, or had induced abortionf 

69 

29 

266 

75 

15.7 

6.6 

60.5 

17.1 

6.8 

2.7 

89.3 

Total 

439 

99.9 



Otlier complications: 

Placenta previa 

13 

HH 


Premature separation 

2 


Infantile mortality 

18 


! ^ 


BLEEDING IN THE THIRD TRIMESTER 

Ante-partum hemorrhage in the last third of pregnancy is geneiallj 
due to a partial or complete separation of the placenta fiom tie ^ 
wall. When the placenta is implanted in the neighborhood of tie ij 
ternal os, we are. dealing with the various types of placenta pievi 
centralis, lateralis or partialis, and marginalis. On the j 

the organ occupies its normal site in the upper portion o tie 
separation occurs, we speak of premature separation o le ^ 

implanted placenta. In addition to these two distinct enti 
group, in which diagnosis is often difficult to establis i, 
cases of partial separation of a lowly implanted placen a. 
the maternal surface of the placenta, immediately a ei i s 
often establish the diagnosis,. 

Table IV. Causes of Ante-partum Bleeding in the Third Tkimest 
NANCY (Sept. 1, 1932, to Dec. 31, 1941) 

incidence 

pe r cent 
0.52 
0.3C 


Placenta previa . , 

Premature separation of the normally implanted 

placenta . , . x- „ 

Separation of placenta with low implantation 
Undiagnosed placenta previa 
Cervical lesions 


Total 


Total number of term pregnancies 
Incidence of bleeding 



In our cases under discussion, bleeding during an i”' 

curred in 561 of 25,531 pregnancies reaching ^ ^ pi-evia was 

cidence of 2.19 per cent. A definite diagnosis of place 
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Invasion of the uterus is avoided in febrile patients unless hemor- 
rhage forces the issue. In these, intramuscular pituitrin, at times, has 
been of value in expression of the products of conception. Certain of 
these cases have shown the beta hemolytic streptococcus on vaginal cul- 
ture, and in these chemotherapy has given good results. Recently, we 
have employed sulfadiazine in the treatment of these patients. 

If a diagnosis of extrauterine pregnancy has been made, laparotomj^ is 
urgently indicated. Whole blood or plasma must be in readiness in all 
cases and given as indicated, usualV during the laparotomy. Prompt 
laparotomy and blood transfusion, during and following operation, are 
the important factors in the treatment of women suffering from ruptured 
ectopic pregnancy. In a few instances, the patient’s condition may be 
so desperate that transfusion should precede the operative procedure. 
This treatment, with particular emphasis on blood transfusion and 
prompt laparotomy, has been followed in our 85 consecutive patients 
with an extrauterine pregnanej^ and has resulted in a maternal mortality 
of 1 in 85, or 1.18 per cent. 

Another group of patients with bleeding in the first trimester ceased 
bleeding after the preliminary twenty-four to forty-eight hours of ob- 
servation. There were 439 patients in this group, of which 295 went to 
viability or term. Thus, 67.1 per cent were carried to viability or term, 
with a fetal mortality of 4.1 per cent. Congenital anomalies were not 
higher in this group. These patients were treated with bed rest, vitamin 
E, progesterone, thyi’oid, and other measures, and for the most part re- 
ceived no specific consideration on which to judge the results. Never- 
theless, the end results compare favorably with those who use only 
progesterone or vitamin E, or some other therapy. This raises a serious 
question as to the efficacy of specific therapy unless a deficiency has 
been demonstrated. 

Moreover, there are other causes of bleeding, as shown in Table I. 
For example, cervical erosion and polyp may be the cause of the bleed- 
ing, and not a threatened abortion. Naturally in these, specific therapy, 
using this or that hormone or vitamin will be credited with saving the 
pregnancy, Avhen bleeding was due to another cause. Therefore, it is our 
practice to perform a sterile visual inspection of the cervix before tlie 
patient is discharged in order to detect other causes for the bleeding. 
Such examination disclosed carcinoma of the cervix in two cases. Tliese 
"’ere treated disregarding the pregnancy. 

Further end results of our treatment of 439 cases of vaginal bleeding 
arc shown in Table III. As can be seen, over two-thirds of the patients 
bad a premature or full-term delivery. The abortion rate was about 
twice that of the clinic rate of 6.8 per cent, and premature delivery 
Occurred two times as frequently as in the total clinic population. The 
fetal mortality was nearly the rate for the clinic. Of significance was 
the subsequent development of placenta previa in 2.9 per cent of these 
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Table V. of the Mobe of Deliveuy in Placenta Preita and Pre- 

mature Separation of the Normally Implanted Placenta 


Cesarean section 
Spontaneous delivery 
Version and extraction 
Insertion of a bag 
Breech extraction 
Forceps and other operations 
Undelivered (died) 


CENTA PREVIA 
PER CENT 

PREMATURE SEPARV 
TION 

PER CENT 

43.2 

41.9 

JG.4 

37.6 

15.0 

1.0 

10.4 

1.0 

6.7 

9.6 

0.7 

7.4 

0.7 

1.0 . 


after delivery as was indicated. Packing of the cervical canal with 
gauze is never employed. 

At times, the vaginal examination was not conclusive as to the cause 
of the bleeding, especially when the cervix is closed. In some of these, 
a cervical erosion was found on occasion, or a polj'^p, or a chronic 
cervicitis. These patients constitute an undetermined group, and in 
whom a low implantation of the placenta may also have been the cause 
of the bleeding. Patients in this group are sometimes permitted to go 
home, particularly w'hen placenta previa has been ruled out. These 
patients often had an uneventful delivery, as shown in Table YL 


Table VI. Mode of Delivery in P.atients Having Ante-partum Bleeding of 
Undetermined Origin (Compare with Table V) 



NUMBER 

PER CENT 

Ce.sarean .section 

20 

0.9 

Spontaneous delivery 

240 

71.8 

Operative deliver^' 

74 

22.2 

Total 

334 

99.9 


The maternal and fetal mortality in ante-partum bleeding in the thii 
trimester are shown in Table VII, and indicate a marked increase vdien 
this complication of pregnancy is present. In placenta previa oui ma 
ternal mortality was 0.75 per cent, and in premature separation of t e 
normally implanted placenta 3.2 per cent. 


Table VII. Total Maternal and Fetal Mortality in Ante-partum Bleeding l 


THE Third Trimester 


GROUP 

NO. OF 
CASES 

1 mortality _____ 

JIATERNAL 

1 fetal 

NO. 

PER CENT 

NO. 

PER 

"YsX 

52.6 

13.1 

22J 

Placenta previa 

Premature separation 

Separation 'of placenta with 
low implantation 1 

Undiagnosed placenta previa ( 
Cervical lesions J 

Total 

134 

93 

334 

561 

1 

3 

0 

4 

0.75 

3.2 

0 

0.71 

31 

49 

’ 44 

"T24 
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made in 134 patients and premature separation of the normally im- 
planted placenta in 93, giving an incidence of 0.5 per cent for the former 
and 0.36 per cent for the latter. 

It is our practice to hospitalize every patient with bleeding in the last 
trimester of pregnancjL Upon admission, blood is obtained for group- 
ing and cross-matching, and a suitable donor or blood in the Blood 
Bank procured. Hemoglobin and cell volume determinations are, of 
course, carried out. Thereafter, a careful history is obtained and phys- 
ical examination made, the pulse and blood pressure being carefully 
noted. If there is no urgency, due to the patient’s general condition or 
to excessive blood loss, she is observed for four or five days before vaginal 
examination is performed. If the patient is not at term, a longer period 
of time may be permitted to elapse. During this period of observation, 
the bleeding generallj’- ceases, or the patient goes into labor and delivers 
spontaneously. On the other hand, persistent bleeding may necessitate 
earlier examination and intervention. 

The sterile vaginal examination is performed in the operating room 
where everything is in readiness for transfusion, laparotomy, or con- 
servative treatment, such as the introduction of a bag. The location of 
the placenta, the parity, age, and condition of the mother, the condition 
of the cervix, and the estimated size and condition of the offspring are 
the main factors to be taken into consideration in the decision as to 
method of treatment. 

It is our practice, in general, to restrict cesarean section to patients 
with central placenta previa and to those with partial placenta previa 
with a cervix too rigid to permit easy introduction of a balloon. We 
place more emphasis on the condition of the cervix than on the degree 
of partial or incomplete placenta previa. In those patients with partial 
placenta previa in whom a balloon is used, it is of importance that a 
large-sized bag be introduced into the amniotic cavity after rupturing 
the membranes. If a bag is not available, as may happen at home, satis- 
factory results may be achieved by Braxton Hicks’ bipolar version, pro- 
vided extraction is not attempted befoi'e the cervix is fully dilated. 

The above conservative and expectant treatment applies primarily to 
patients with placenta previa or vdth a placenta of low implantation. 
In the patient with separation of the normally implanted placenta, 
severely ill and in shock, immediate interference may be imperative; 
but, here also, the most important phase of proper treatment consists 
of the immediate procurement of suitable' blood for transfusion. 

Operative interference is frequently employed for both plaeefita previa 
and premature separation, as shoivn in Table V. However, certain cases 
in either group were permitted to deliver spontaneously. In others, a 
Voorhees bag was inserted, and in others, artificial rupture of the mem- 
branes .snffiee/i to hasten delivery. Transfusions were given before and 
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As shown in Table IX, location of the placenta in the upper and 
lower portions of tlie nteiTis Avas made on the hulk of the placental 
shadoAY in the film. Most of the placentas Avere located on the anterior 
or posterior AA^all of the uterus, AAuth 52 per cent on the anterior Avail and 


Table IX. Location op the Placental Site in Roentgenograms op 94 Cases 



UPPER UTERUS 

LOAVER UTERUS 

TOTAL 

Anterior Avail 

27 

22 

49 

Posterior Avail 

38 

2 


Fundus 

«» 

*» 


0 

Lateral Avails 

2 

0 

2 

Total 

70 

24 

94 


42 per cent on the posterior Avail. In the collective anatomic material 
of Pinard and Varnier and Van CauAvenberghe, 51 per cent Avere on the 
posterior Avail and- 39 per cent, on the anterior AAmll, and this indicates 
a reversal in the anatomic percentages AAdien compared Avith the x-ray 
findings, as shoAvn in Table X. It is to be recalled that most of ovu 


Table X. Cojiparison op the Placental Site in Radiographic and Anatomic 

Material 


= 


PRESENT X-RAY STUDY 

anatomic material W 

PINARD AND A'ARNIEB AND 
vAxr caiIWENBEKGHE _ 

NO. 

PER CENT 

NO. 

PER CilM 

Anterior Avail 
Posterior Avail 
Fundus 

Lateral Avails 

49 

40 

3 

2 

52 

42 

89 

116 

1 

20 

ov 

51 

Total 

94 


22o 



patients Avere selected for study because of ante-partum e • 
appears from the higher incidence of placental attachmen ° 
rior AvaU that bleeding is more prone to occur under sucli cir 
This conclusion is supported in part by the fact that in 
cases of placenta previa, the placenta was on the anterior Ava . 

As so often happens in the course of clinical studies, ot ler n 
made apart from the original scope of the investigation ‘ 

terest to analyze the mechanism of the third stage 
vaginal delivery on Avhom the placental site had been the 

genograms. Previous Avriters on tlie subject have no 
mechanism of Schultze and Duncan with the oe- 

been done in Table XL It can be seen that the Schult 
curred most frequently when the placenta Avas siV^a observed wlien 
and on the posterior wall. The Duncan mechanism 
the placenta Avas situated on the anterior Avail an 

segment. , the lieid 

It seems apropos to discuss separation of tlie p “een ..(jidiment of 
this new eiddence. It has heen generall.v eoiieeded that. 
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It is to be noted that the maternal mortality in all our iiatients with 
ante-partum bleeding during the latter part of pregnancy is 0.71 per 
cent, or 7.1 per 1,000, as compared with the clinic figure of 1.98 per 
1,000. The fetal mortality is very markedly increased over the clinic 
figure, due primarily to the high fetal death rate incident to premature 
separation of the normally implanted placenta (52.6 per cent). The 
fetal mortality in placenta previa is 23.1 per cent. This latter figure may 
he somewhat reduced by the wider use of cesarean section. However, 
we are opposed to such extension of abdominal delivery, because the ma- 
jority of the infants are premature and of the added risk to the mother. 

In certain patients with vaginal bleeding, a closed cervix prohibits 
diagnosis of placenta previa. If the patients are a month from term, 
they are usuallj- kept in the hospital until delivery. This represents an 
expensive form of treatment which has been justified in terms of a 
lowered fetal and maternal mortality. However, any procedure which 
can reduce this expenditure deserves investigation. For this reason, we 
have employed the x-ray in order to locate the placental site. In a series 
of 94 patients studied, 71 had antepartum bleeding. The causes of 
the bleeding in these cases is shown in Table VIII. 

Table Causes of Ante-partum Bleeding in 71 Cases Studied 

Eadiographicaly 


Cervicitis 6 

Placenta previa 12 

Proved by operation or at delivery 
Low implantation 4 

Undetermined 49 

Total 71 


Again, it is seen that a large number of patients fall into an unde- 
termined group. However, placenta previa was diagnosed in 12 cases, 
all of which proved to lie correct. 

Location of the placental site by x-ray was advocated by Snow and 
Powell in 1934. About the same time Ude and Urner called attention to 
the diagnosis of placenta previa using contrast dye in the bladder. Our 
knowledge of the subject has been augmented by the reports of Snow 
and Rosensohn and of Brovm and Dipple. It is our practice to take a 
lateral film, and if this fails to disclose the placental site, a frontal film 
is taken. Location of the placental site is sometimes difficult prior to the 
seventh month of gestation. In our series of 94 cases, of which 71 had 
ante-partum bleeding, the placental site was localized in all patients. 
BrovTi and Dipple were able to recognize the placenta in 85 per cent of 
their eases. In several of our cases, the pelvic bones obscured the 
placenta in the lateral film. In these, frontal films were of value in 
locating the placenta in the fundus or on the lateral wall. 
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3. OtliGT causes of bleeding were: (a) eetoiiic pregnancy, (b) Iiy- 
datidiform mole, (c) erosion of cervix or polyps, (d) chorionepithelioma, 
(e) carcinoma of the cervix. 

4. The jirotier treatment for patients with bleeding of the first 
trimester includes hospitalization, bed rest, blood grouping and match- 
ing', and physical examination. Observation for a varying period of 
time is essential in threatened as well as incomplete abortion. Con- 
servative treatment is recommended in tlie iiresenee of potential or actual 
infection of the uterine cavity. 

5. Vitamin E and perhaps progesterone are of value in certain eases 
of threatened abortion. A low basal metabolic rate must be corrected 
with proper thyroid therap 3 L 

6. Dilatation and curettage are iierformed on the basis of continued 
or excessive bleeding in incomplete or threatened abortion. The Asehheim- 
Zondek test is of value in these eases. 

7. Curettage is not performed in infected patients. Hemorrhage in 
these patients ma.v necessitate evacuation of the uterus with the finger 
or ovum forceps, used with utmost care. 

8. The treatment for ectopic pregnanc.v is laparotomy with adequate 
transfusion. 

9. Cervical erosion, polj^ps, and carcinoma of the cervix, although in- 
frequent causes of bleeding, must be ruled ouf by examination. If 
these are present, the appropriate therap.v is applied. In carcinoma oi 
the cervix, earl,y treatment is essential and must be carried out ine- 
spective of the gestation. 

10. Bleeding of the last third of pregnanej^ is due usually to placenta 
previa or premature separation of the placenta. 

11. The incidence of placenta previa was 0.52 per cent and of pie 
mature separation of the normallj'^ implanted placenta 0.36 jici cent. 

12. All patients with bleeding in the latter third of pregnanc}^ mus 
be hospitalized and a suitable donor or blood from a blood banc pi 

cured immediateljL . I 

13. In all these eases, except those in shock or with excessive i ee 

ing, an observation period of several daj^s is indicated. ^ 

14. Our treatment in placenta previa is conservative, inelu m^ 
introduction of a bag in certain cases, except in central placenta 
or in jiartial placenta previa with a fairlj^ closed, long, oi iigi 

In this latter group cesarean section becomes the proeeduie o 

15. In premature separation of the normally implante 
cesarean section is performed unless the cervix is partially i ^ 

early vaginal delivery may be expected. orntion of 

16. Where cesarean section -is performed for premature sep 
the placenta, hysterectomy should be done only m those 
great disintegration of the muscular wmll of the uterus is p 
the organ does not contract satisfactoriljL 
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Table XI. The Mechanism of Labor in the Tiiird Stage With Eegakd to 
Location of the Placental Site 



SCHULTZE 

BUNCAN 

total 

Upper uterus 

43 or 70.5 per cent | 

18 or 29.5 per cent 

61 cases 

Lower uterus 

2 or 13.6 per cent 

12 or 86.4 per cent 

14 cases 

Total 



75 cases 

Anterior wall 

16 or 42.1 per cent 

22 or 57.9 per cent 

38 cases 

Posterior wall 

28 or 75.9 per cent 

9 or 24.1 per cent 

37 cases 

Total 



75 cases 


the placenta occurs along Nitabiicli’s layer wliich acts as a perforated 
line between the placenta and the decidua vera. Festooning, shortening 
of the nterine mnsele fibers, and contraction of the uterus serve to re- 
duce the size of the placental site. Pinard and Varnier have shown that 
the uterine wall is thinner at the site of placental attachment. This view 
is also borne out by the specimens in Canton’s Atlas and by Morton’s 
specimen of an uterus with placenta previa. It can be assumed that 
the thicker portion of the uterus can exert greater contraction than the 
thinner placental site. Under such circumstances, placental separation 
is probably initiated in the peripheral circumference, spreading rapidly 
to the center as the musculature over the placental site begins to contract. 
Contraction of the uterine musculature “ligates” the vessels and sinuses 
so that the retroplacental hematoma is of very small or almost negligible 
size, which is a not infrequent clinical finding. This concept receives 
additional support from the cases of low implantation, or marginal pla- 
centa previa having partial separation. Bleeding is a frequent phe- 
nomenon under such circumstances, probably because the placenta is 
attached in the noneontraetile portion of the uterus. 

A word of warning to the general practitioner, as well as to the 
specialist, may not be out of order. The vaginal pack or tamponade must 
not be used, because of its inability adequately to control bleeding and 
the danger of infection, even under the best sterile precautions. In the 
occasional instance one may be forced to use the vaginal pack, wholly 
as a temporary expedient to check bleeding sufficiently to allow trans- 
portation to a hospital. The manual or instrumental dilatation of the 
cervix in patients with bleeding near term is to be strongly condemned, 
because of the inevitable cervical and at times lower-uterine lacerations 
resulting from such a procedure. 

SUMMARY 

1. - Bleeding during the first third of pregnancy occurred in about 10 
per cent of all obstetric patients admitted to the New Yoi’k Lying-in 
Hospital in the past ten-year period. 

2. This bleeding was due mainly to abortion, complete or incomplete, 
or to threatened abortion. 
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NEAV YORK OBSTETRICAL SOCIETY 

MEFA'ING OF MAFCE 10, 1942 
The following impers were presented: 

Transplantation of Pascia for Belief of Urinary Stress Incontinence. By Albert 
H. Aldridge, M.D. (For original article, see page 398.) 

Diffuse Luteinization of the Ovaries Associated With the Masculinization Syn- 
drome. Joseph A. Gaines, M.D. (bj’- invitation). (For original article, see page 
975, June, 1942, issue.) 


OBSTETRICAL SOCIETY OP PHILADELPHIA 
MEETING OF DECEMBEB 4, 1941 
The following papers were presented : 

Adenocarcinoma of the Uterus Followed by Sarcoma. Dr. Isador Forman. 
Hydatid Mole With a High Persistent Titer of Gonadotropic Hormone. T)i. 
Owen J. Toland. (For original article, see page 502.) 

Vulvovaginitis in Childhood. Dr. Walter Susaman. 

Maternal Syphilis in an Industrial Center. Dr. Chester Eeynolds. 

MEETING OF MAECE 5, 1942 

Papers presented: 

The Histopathologic Diagnosis of the Atypical Endometrium. Bernard 
David Er. Meranze (bj^ invitation), and Leib J. Golub. (For original artic e, s 
page 460.) 

An Evaluation of the Various Types of Cesarean Section. Edward A. c 
mann. . . y \ 

Some Nutritional Problems of Surgical Patients. I. S. Eavdin, (bj imita 


OBSTETRICAL SOCIETY OP BOSTON 

MEETING OF JANUAET 20, 1942 

The following case report was given: Bilateral 

Bilateral Ovarian Dermoid Cysts Complicating Pregnancy Treated by ^ 
Oophorectomy. Eobert H. Goodwin, AI.D. (For original article, see pa 

MEETING OF FEBEUAEY 17, 1942 

The following paper was presented (by invitation) : . pi • ao lH- 

The Use and Potency of Synthetic Estrogens. Dr. J. P. Griienhill, ' 

(For original article, see page 475.) 
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17. With the treatment as outlined above our maternal mortality 
L'rom placenta previa was 0.75 per cent and from premature separation 
of the placenta 3.2 per cent. The maternal mortality in all patients Avith 
antepartum bleeding during the last trimester of pregnancy, including 
loAv implantation and undiagnosed placenta pre\da, Avas 0.71 per cent. 

IS. We do not ad\"ocate AA'ider use of cesarean section in placenta 
previa on the basis that it Avill increase the number of living infants, 
for cesarean section still carries an appreciable maternal mortality due 
to infection and hemorrhage. 
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Lazarus and Schifrin: An Unusual Case of Benign Multiple Chorionic Villi Im- 
plants in Peritoneal Cavity Accompanied hy Hemoperitoneum, Ann. Surg. 115: 
93, 1942. 

The macroscopic appearance of an extrauterine chorionepithelioma is that of a 
tumor resembling a hematoma, presenting no anatomic relationship to the site of a 
pre-existing placenta, located anywhere in the peritoneal cavity, portio vaginalis, 
broad ligament, or in the vagina. The normal chorionic villus differs from the 
chorionic villus of a chorionepithelioma in that the cells of the latter show a greater 
tendency to invade blood vessels and to cause vasodilatation of surrounding capil- 
laries. Tumors vary widely in their content of Langhans’ cells and syncytium. The 
sites of predilection of chorionepithelioma are the lungs, vagina, and vulva. 

Uterine bleeding is the outstanding symptom of chorionepithelioma, and may ap- 
pear during or after the termination of pregnancy. The author reports a case of 
extrauterine chorionic implants found during a laparotomy for acute surgical 
abdomen. They appeared as dark purplish spots over the surface of the tube and the 
peritoneum. The villi were benign abdominal implantations. Repeated Aschheim- 
Zondek tests were negative, and continuous observation of the patient showed her to 
be perfectly well. 


AA'illiam Berman. 
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PITTSBUKGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 

MEETING OF APRIL IS, 1942 
The following papers were presented : 

Pseudomyxoma Peritonei. Dr. H. W. Erving (by invitation). (For original 
article, see page 492.) 

Diabetes and Pregnancy, Dr. L. L. Pennock (by invitation). 


Ward, George Gray: Benign Gynecologic Hemorrhages, J. A. M. A. 115: 1625, 

1940. 

In 19,603 discharges at the Woman’s Hospital, New York, severe hemorrhage 
occurred in 371 cases or nearl 3 - 2 per cent. The author reviews the results of the 
treatment of functional bleeding with such measures as progesterone, chorionic 
gonadotropin, moccasin snake venom, repeated curettage, radium (200 to 300 mg. 
hours), and testosterone propionate. He states that 600 mg. hours is within the 
danger zone of sterilization. In functional bleeding after the menopause, the most 
satisfactory treatment comprises adequate curettage to rule out possible malignant 
disease, and the intrauterine application of radium. A dose of 1,800 mg. hours 
radiation is an average amount to insure permanent stopping of the bleeding. The 
author prefers this to x-raj’s. 

Myomas that do not invade or encroach upon the endometrium are not the cause 
of uterine bleeding. The bleeding in nonmj'omatous and in mj’omatous uteri is 
identical in origin and it is hormonal. Bleeding from a fibroid uterus after the 
menopause is always to be considered of importance. It may arise from a necrotic 
submucous growth, sarcoma, or carcinoma. The author advocates surgical therapy 
as a general rule in bleeding mj’omatous uteri. During the childbearing age, conserva- 
tive therapy is the treatment of choice. In the fifth decade irradiation is excellent for 
abnormal bleeding with associated small intramural growths. Eadium is of no 
value in the postclimacteric fibroid with no bleeding. The author advises surgical 
treatment of adenomyosis. The most common cause of intra-abdominal hemorrhage 
is a ruptured ectopic pregnancj'. Massive abdominal hemorrhage may result from 
a ruptured corpus luteum cyst. Among less frequent causes of vaginal bleeding are 
mentioned cervical erosions, senile vaginitis, hypertension, typhoid, pneumonia, chronic 
valvular disease, diabetes, hemophilia, scurvy, and syphilis. 


William Berman. 
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function in the primaiy genital tissues themselves. This demands tissue study of 
endometrium and vaginal mucosa. Only the iatter, in the young girl, is more 
readily available for investigation through aspiration of vaginal desquamation 
discharge. 

Endocrinologists have hoped to find a cure for dysmenorrheas. "None of the 
honest endocrinologists that I know about think they have anything like the an- 
swer to the dysmenorrhea question.” 

For the treatment of delayed or incomplete development of adolescence or of 
different aspects of hypogonadism estrogenic substances should not be used. They 
never stimulate development of the ovaries but in large doses, used for a long 
time, actually inhibit anterior pituitarj’- activity and thus reduce ovarian function. 
We should want to employ gonadotropic anterior pituitary material hut that com- 
mercially available for the last decade is far from satisfactor 3 ^ Chorionic gonado- 
tropin, extracted from the relatively cheap source of pregnancy urine, stimulates 
the ovaries of rabbits and rats but not those of the human female. Gonadotropic 
preparations from the scrum of pregnant mares only recently have become avail- 
able. They actually stimulate human ovaries. Improvement is being made in 
such preparations, but we still are in the stage of earliest and rather unsatisfac- 
tory development. ' ' However our patients will not wait. ’ ’ 

Thyroid has been overworked. It is really useful only if thyroid underfunc- 
tion can be definitelj'' established. In younger girls this cannot be done by means 
of the basal metabolic test. "If the serum cholesterol concentration is signifi- 
cantly increased, we have very good reason to suspect hj'pothyroidism. ” In jit- 
tery adolescent girls, thyroid may easily aggravate their nervousness. "Certainly 
the use of thyroid on an obese child who is not a hypothyroid is wasted.” 

"Precocious adolescence always appeals to me as a sort of tragedy, psychologi- 
cally and sociologically. ’ ’ Most of these cases, contrary to prevailing views, are 
not connected with tumors of any structure, "but are due to increased activity o 
some of the normal mechanisms which bring on adolescence, presumably the ante 
rior pituitary.” Only with evidence of beginning adolescence with ages between 
two and four, maybe up to ten years, search for some beginning newgrowth shou 
be made. 

Hugo BHKExrEsr. 


Klingelhofer, W.: Subsequent Fate of Girls With Juvenile Bleeding, Zentralbl. f. 

Gynak. 65: 743, 1941. 

In the treatment of juvenile bleeding, the influence of extragenital 
anatomic variations, polyps and avitaminosis must be considered. os 
however, have an associated disturbance of ovarian function. The au 
interested in the subsequent fertility of these patients and found 15 women 
he could study after their climacteric. ' . 

All but 3 patients had no further signs of ovarian insufficiency after en^^ 
the third decade of life. None had attempted to prevent pregnanej, u ^ 
group 4 were sterile, 1 had aborted, 3 had 1 living child without ur ^ ^ 

nancies, 6 had 1 living child plus 1 or more abortions. Only 1 had gy£. 

living child. The author concludes that the productivity of women 
fered from juvenile bleeding is subnormal. ■\yEiSSMAN'. 


••1. fiR* 254 494I« 

Voge, A.: Therapy of Hemorrhage in Puberty, Zentralbl. f. GynaK. • > ^ 

Voge successfully treated 3 cases of juvenile glandular cystic hyp.erpl^^ ajmin- 
endometriura by directing his efforts at producing a secretory per- 

istered gonadotropic hormone intravenously with the intention o con 
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cycle. The authors wish to show that despite the presence of pelvic pathology of 
many types, the cyclic activity of the uterus and of the ovary proceeds prettj' 
much on schedule, unless the pathology present is extensive or destructive. 

E. J. \Yeissman. 

Nohecourt, Pierre: The Relationships Between the First Menstruation and the 

Clinical Onset of Tuberculosis, Presse mod., No. 48, 929, 1940. 

The author compares the time of onset of menses between a group of nontuber- 
culous girls and a group of tuberculous girls. There were 811 patients, aged 10 to 
18 years, in the nontuberculous group. Among this group, 422 girls (52 per cent) 
had passed their menarche. The average age at the time of the appearance of the 
first period, in this group, was 13 years and 3 months. 

There were 103 girls, aged 10 to 17 years, in the tuberculous group and 51 (49 
per cent) had reported their menarche. The average age at the time of the first 
period, in the tuberculous group, was 13 j'ears. 

The author reports that the beginning of clinical tuberculosis among the 103 
cases was: before the first menses in 33.3 per cent, following the menarche in 
58.8 per cent, and simultaneous with the first menstruation in 7.8 per cent of’ the 
cases. 

The percentage of positive skin tests took its first great increase during the 
fourteenth year and was followed by a slight increase over this finding during the 
fifteenth year. 

■ The author concludes tliat one cannot generalize on the basis of statistical studies. 
Early menstruation does not necessarily imply susceptibility to tuberculosis. Rather 
other factors, such as hygiene, the rate of body growth, and environment, during 
this period of life furnish the background for the tuberculosis than does any rela- 
tionship to the precocity of menstruation. 

Clair E. Folsome. 

Seviinghaus, E. L.: Menstrual Abnormalities of Adolescence, J. Pediat. 19: 319, 

1941. 

Adolescence is not a sudden event but a state of progressive development, con- 
tinuing not always at the same rate of progress. Maturity in reproductive capac- 
ity is not evident until the second decade of life. In recording the state of devel- 
opment of the adolescent usually too much attention is given to obesity and 
weight which are relatively slightly influenced by gonadal hormones. The latter 
more definitely influence skeletal structure. Family history must be taken into 
account because growth and development tend to follow certain family and indi- 
vidual patterns. 

Reduced gonadal function manifests itself in different ways and may, but not 
necessarily does, express itself in delayed menarche for which there are various 
other causes. The clinical pictures of hj^pogonadism and hypopituitarism are dif- 
ferent but ‘ ‘ increasingly we doubt that they are different diagnostic classifications. 
They merely are different aspects of the same type of thing. ’ ’ These different 
pictures vary from amenorrhea to menorrhagia, and in between lie wide variations 
in menstrual intervals and duration of flows. All these manifestations the author 
now considers as evidence of ovarian underactivity, if they are due to any endo- 
crine disturbance whatever, though menorrhagia or frequent flows still are con- 
sidered by some as results of overfunction. 

Biologic assaj's, if not done by an adequate laboratory, are worthless; they are 
of no value to the practicing phj^sician at the present state of methods of study. 
Failure of complete development of secondary phj’sical characteristics points to an 
endocrine background but diagnosis depends upon unmistakable evidence of under- 
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treatment affects beneficially the internal secretion, not only of the ovaries but 
of the other endocrine glands. 

J. P. Greenhill. 


Bennett, Michael J., and Russell, P. B., Jr.: Surgical Correction of, Oligomenor- 
rhea, Menorrhagia and Menopause by Ovarian Isoplastism, South. Surgeon 10: 

154, 1941. 

This report describes a method wliereby certain contrasting types of ovarian 
dysfunction ivhich have not responded to medication may be corrected by an 
exchange of ovarian grafts. In the first such corrective procedure which was 
performed in 1935, the results were successful; subtotal unilateral ovarian grafts 
were exchanged in tw’o sisters w'ho suffered, respectively, from menorrhagia and 
amenorrhea of functional origin. Upon the basis of the analysis of numerous 
case histories, and a correlated histologic study of tissues from the female genera 
tive tract, an anatomicoclinical classification w'as evolved. This was emp oye 
to serve as an aid in grouping patients. The tivo principal categories a,re. 
Hyperinterstitial (hypofollicular), and (2) hj'pointerstitial (hyperfo ^ 
Complete study of the patients included blood chemistry determinations, lo gi 
assays, and vaginal smears. 

Three precautions must be observed preliminary to the performance of o' 
isograft: (1) The patients must be of the same blood group and 
satisfactorily; (2) the ovarian dysfunction must be T],e 

same degree; (3) the tissues must be free of any transferable ™ 

technique requires that the ovaries in both patients be v jQ. 

at the hilum wdth no attempts to secure hemostasis, and immerse m 
logic saline solution during the transfer. Coaptation of f 
plished by continuous suture ivith an atraumatic needle and bo. 0 

Eighty isoplastics have been performed with a The 

(0.8 per cent uncorrected), and with no deaths as a result o ^ instance was 
data of 40 of these cases are summarized in this paper. " ,^,gginal 

supplementary hormone therapy required. Daily pre- and p P a 

smears served to check objectively the results of this l^ter. 

viable graft was visualized at a cesarean section per Goldberger. 

Siebke, H.: Menstruation Following 

an Endometrium-Free Uterus, Zentralbl. f. Gynak. 65: 1 , • ^ 

The author refers to the work of other writers f the uterus 

ing menstruation. A 32-year-old woman had caustic app 

three weeks post partum followed by six years obliterated. The 

were normal to palpation, but the of her cycle, and 

author curetted the patient’s sister. On the ^ carefully 

while preparing the patient’s womb by reopening the J, operation 

into it bits of endometrium. Ten ^ “ ^^en on alternate days 

and daily for one week. Progynon, 50,000 I.U., J ^iqiqiize contrac- 

after operation for 6 doses. Morphine, 0.01 Gm., was g day of th« 

tions. Eleven days after operation, corresponding t occurred up j 

donor’s cycle, mild bleeding occurred. iterative activity pnor 

time of writing. Stilbene was given to heighten prol f 

the third period. jl. J. IVeiSSMAK- 
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sistent follicles into corpora lutea. Subsequent curettings showed that one of the 
girls had an anovulatory cycle although all menstruated in a normal manner fol- 
lowing the treatment. 

E. J. Weissman. 

Pallos, K., and Treite, P.: The Pathology of Punctional Uterine Bleeding in the 

Climacterium and Post Climacterium, Ztschr. f. Gehurtsh. u. Gynak. 122: 28, 

1941. 

This report presents a study of Eobert Meyer's material from the Institute of 
Pathology of the First Prauenklinik in Berlin. The endometria were obtained 
because of uterine bleeding; 509 were from women 42 to 45 years old and included 
8 carcinomas of the body of the uterus; 1,243 endometria were from women from 
45 years of age to the menopause and included 32 endometrial carcinomas; 38 en- 
dometria were taken one-half to two 3 ’'ears after the menopause and of these, 17 
showed hyperplasia, 8 showed atrophy of the endometrium and 8 carcinoma of the 
body of the uterus. Of those which were taken more than two years after the 
menopause, 28 were diagnosed as hyperplasia, 84 as atrophj', and 96 as carcinoma 
of the body. 

The so-called functional bleedings are then discussed at length (40 pages) with 
many photomicrographs included. Fifty per cent of the cases of functional bleed- 
ing during the preclimacterium showed irregular proliferation. In many others 
there was localized circumscribed hyperplasia. Of those endometria which showed 
functional (secretory) phase changes, 10 per cent were diagnosed as functional 
hypertrophy and in association with these, the author describes persistent corpora 
lutea or theca lutein cysts. 

One hundred iifty-sis endometria were obtained during menstruation and pre- 
sumably because of abnormal bleeding. These are divided into the two groups: 
those from women of 42 to 45 years of age and 45 years of age to the menopause. 
These showed for the two groups, respectively, normal shedding in 9.6 per cent and 
21.8 per cent, prolonged shedding 7.7 per cent and 16 per cent, and irregular shed- 
ding 15.4, and 29.5 per cent of the total 156 specimens. 

No functioning (secretory phase) endometrium was found more than two j^ears 
after the menopause and only four times in the period from one-half to two years 
after the menopause. It is concluded that a hyperplasia occurring naturally more 
than six years after the menopause justifies the diagnosis of an estrogen producing 
ovarian tumor. 

Partial function (secretory phase) was found not infrequently in endometria 
showing hyperplasia. The author looks on this as evidence of the presence of a 
new corpus luteum formation occurring after prolonged hjperplasia. 

The report includes much detailed clinical and histologic description of those 
more recently recognized endometrial disturbances. Too little attention has been 
given to these in this country’- and reading this report in the original is well worth 
while. 

J. L. McKelvev. 

Pignoli, Eenato: Capillary Fragility in the Meno-Metrorrhagias and Its Changes 

Following Treatment With Ascorbic Acid, Ginecologia 7: 85, 1941. 

In 56 patients with menometrorrhagia and 15 ■women ■with normal menstrual 
cycles the author first ascertained the capillary resistance with special techniques. 

All these women received an intravmnous dosage of 200 mg. of ascorbic acid. 
Twenty-four hours later repeat fragility studies showed that the capillary re- 
sistance remained at a linear level throughout most of the phases of the men- 



552 


AMEniCAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


perhaps by otlier palJiologists as well, and since this will involve corre- 
spondence betn-een men scattered in different sections of the comtiy, 
It will be understood tliat such reports of findings cannot he made with 
great promptness. 

h iiitill^ , the Committee fully appi'eciates that muny of the ovarian • 
tumors submitted to it will be worthy of report by the referi’ing physi- 
cians, and it need scarcely empha.size that neither the Committee as a 
whole, nor any individual member thereof, will utilize any submitted 
ease for ])ublieation without the express permission of the referring 
p^hysieian. It is hoped that, as the work progresses, reports of the 
Committee’s studies will be published from time to time, but those 
referring cases for study will be given full credit in any such publication. 

The Committee feels that it has been given a great opportunity to 
render a worth-while service and it sincerely hopes that individual 
clinicians and pathologists in all sections of the country will feel that 
they too can contrihute vitally in this project, by developing the routine 
of sending slides of interesting ovarian tumors, with the above indi- 
cated data, to the committee for study and registry. This material 
should he mailed to Dr. Emil Novak, Daboratory of Gjuiecological Pathol- 
ogy, Johns Hopkins Hospital, Baltimore, Md. 

EjMIl Novak, Chairman 
Robert JifEYER 
Herbert F. Traut 
George H, Gardner 
Karl Martzloff 


Item 


American Board of Obstetrics and Gynecology 

The next written examination and review of case histories (Part I) 
candidates will be held in various cities of the United States and Canada on a 
day, February 13, 1943, at 2 p.m. Candidates who successfully complete the Par^^^^ 
examination proceed automatically to the Part II examination held 
j^ear. All applications must be in tlie office of the Secretary by November , 
Effective this year tliere will be only one general classification of candi a ® 
now being required to have been out of medical school not less than eig ' 

having in that time completed an approved one year general rotating 
and at least three years of approved special formal training, or its equn 
the seven years following the interne year. This Board’s requirements 
ships and special training are similar to those of the American Medica s ^ 

since the Board and the A. M. A. are at present cooperating in a ‘or 

ceptable institutions. All candidates must be full citizens of tlie Uni e 
Canada before being eligible for admission to examinations. ^ ^ consists of 


history abstracts. 


All candidates will be required to take the Part I examination, 
a written examination and the submission of twenty-five (25) part I 

and the Part II examination (oral-clinical and patliology his 

examination will be arranged so that the candidate may take it e.t or ® ^ ^[,at 

of residence, wliile the Part II examination will be held late in 5 laffer ffil' 

citj”^ nearest to the largest group of applicants. Time and place o 


be announced later. , 

Eor further information and application blanks, address Dr. au 
tary, 1015 Highland Building, Pittsburgh (6), Pennsylvania. 


Secro- 



Announcement 


A Registry of Ovarian Tumors 

At its recent annual meeting tlie American Gynecological Society 
undertook the sponsorship of an American Registry of Ovarian Tumors, 
and appointed from its Fellows a committee of five gynecologic patholo- 
gists to carry on this work. 

The need and wisdom of such a project must be obvious to every 
gynecologist, for no problem of pathology is in greater need of clari- 
fication. No entirely satisfactory classification of ovarian tumors 
exists, largely because of our ignoi'ance of the histogenesis of many of 
these growths. Even in tumor types which are fairly rvell defined, 
such as the papillary growths, prognosis is often difficult, because of 
the not infrequent lack of parallelism between clinical and histologic 
malignancy, and mistalvcs in both diagnosis and prognosis are fre- 
quent. Again, tumors are not infrequently encountered concerning the 
nature of which even expert pathologists cannot he certain. Finally, 
a whole group of ovarian tumors of rather special histogenesis and 
histology has been described in I’ccent years, and there are many 
pathologists who, because of the relative rarity of these tumors, have 
had no opportunity of familiarizing themselves with their histologic 
characteristics. 

Instead of limiting its study to a registry of rare ovarian tumors, 
comparable perhaps to that which has been employed so successfully 
by general pathologists with bone sarcoma, the committee has decided 
to widen its scope to include ovarian tumors of all varieties. It there- 
fore seeks the cooperation of all gynecologists and pathologists in this 
ambitious project, and appeals to them for cooperation by seeing to it 
that properly prepared slides of all ovarian tumors, more particularly 
those of unusual or doubtful nature, be sent to this central registry for 
composite study by the members of the committee. 

With the slides should be sent an adequate clinical history, including 
such essential data as the patient’s age, menstrual and marital his- 
tory, gjmeeologie findings, and the operative procedure carried out, as 
well as a gross description of the tumor. Where photographs of the 
latter are available, they would be welcome. If the gross specimen or 
blocks of tissue are sent, they should be fixed in 10 per cent formalin. 

It is obvious that the real value of such a study would be enor- 
mously lessened if it did not include also a study of the subsequent 
course of the patients, particularly in the malignant and doubtful 
poups of tumors. Such correlated clinical and histologic study must 
te the chief hope of improving our evaluation and classification of 
i^coplasms. To facilitate such a follow-up study the name 
01 the attending surgeon should be included in the data. 

the Committee has no intention of making this a purely diagnostic 
service, hut all those who send in slides Avill in due course receive 
reports of the dia^osis and classification arrived at by the Committee, 
oince each slide will be studied by every member of the Committee, and 
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ANNOUNCING 

Tratentifie-PlietiobarMtal’^ 

AntispasmodiC" Sedative 

Today’s headlines pound daily on the 
nervous system, and nervous disorders 
are constantly on the increase. More 
patients will come to you with spastic 
disorders of the gastro-intestinal tract 
or other organs, associated with ner- 
-vousness, pain and other syndromes of 
■“war jitters.” 

TRASENTINE - PHENOBARBITAL, 

^‘Ciba,” is a new combination for quick 
and effective relief from spastic condi- 
tions accompanied by hyperexcitabil- 


ity of the autonomic nervous system. 
Trasentine has an excellent seven-year 
record as a powerful antispasmodic 
which manifests the desirable actions 
of atropine and papaverine v^ithout 
untoward results. Well known are the 
marked sedative effects exerted by 
phenobarbital in small dosage. ^ 

TRASENTINE-PHENOBAEBlTABadmin- 

istration is an admirable ’ 

combination for relief from " 

discomfort due to spasms of near 
origin, or spasms assomated 

tic ulcers, spastic colit.s.cWccP‘'“- 

mucous colitis, biliary dys A 

SuppliedinboxesoftOandl^fr^^ 
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due partly to greater strain and responsibilitj'-, irregular rest and eating 
habits, and greater pbj’-sical, mental, and emotional hazards. To counter- 
act these tendencies and possible influences, emphasis is put on modera- 
tion, equanimity, and the conservation of energ}"- tlu’ough the middle and 
later decades of life. 


Falk emiihasizes that the oulj’’ compensation for normal fatigue is rest 
and that it is more important to get an adequate consecutive number of 
hours ’ rest than a number of irregular periods of rest. The doctor should 
not only have ample vacation periods, but also brief periods of complete 
physical and mental relaxation from the pressure of daily routine. He 
speculates on just Avliat influence the replacement of man s former 
necessity for walking ma}' be having on the increase in coronary disease. 

Considering the long and expensh'e years of preparation for the piac 
tiee of medicine and the fact that the physician has, through yeais o 
experience, attained his maximum efficiencj^ and usefulness at the age 
when eoronaiy disease takes its greatest toll, it is a mattei of loca an 
national concern that the public, if for no other reason than its ow 
interest, should modify its time-honored eoneept of the busy doe or 
daily life in order that some of these predisposing eauses o corona 


disease may be removed. , , I 

It would be of interest if the statistics gathered by Fal 

broken dovm still further to determine which of the ^ 

cine most favored the development of coronary disease. e 
of obstetrics permits, least of all, avoidance of the factors w P 
pose to this disease. It is said that one of the ' con- 
of the obstetrician should be equanimity, and rightly so, 
siders the need of a calm demeanor to counteract 

tient’s family and friends. Whatever benefit equaiiimi 5 . gf. 

obstetrician, it would seem to be more than offset by e 
feet of many influences peculiar to this specialty. 

Nature intended that man should pt adequate hours ot s e p ^ 
to remove waste products, repair tissue damage, an vocations, 

The necessity for this is recognized, and in P^'f J interfere with 
provision is made to insure that hours of labor shall n 

this fundamental need. reason the 

How goes it with the obstetrician? For of bedtime 

majority of labor cases gets under way between the day, 

and daylight and if accommodating enough to be fortunate 

seldom fails to delay the hour of retiring. If 1 ‘ able 

to have obtained full rest the , loader ideal service, 

but willing to lose sleep and s^re no e oi something 

However, the following day’s office and outside 

of the necessary efficiencjv due to loss o s eep. night. To 

labor ruins the expectation of ^^®Pf fgss n^atnre judgment 
obtain much-needed rest, he must depend on 
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South Atlantic Association of Obstetricians and Gynecologists 

Fifth Annual Meeting-, February 6 and 7, 1942 


UTOPIAN OBSTETRICS'^ 

A Plan Promoting Efficiency to the Obstetrician and Service to 

THE Patient 

R. A. Bartholomew, M.D., Atlanta, Ga. 

I T happens to be our peculiar lot to live in an age of which there has 
been none other of equal importance to man’s welfare. To win the 
war and presei*^’'e our waj^ of life overshadows everj'- other considera- 
tion; yet, no one doubts that another aU-out effort will be necessary to 
win the peace. 

In this hoped for period of reconstruction, it is my belief that some- 
thing- should be done to bring to the average physician, and the ob- 
stetrician in particular, a more deserved participation in a more abund- 
ant life. 

There is deep significance behind the facts brought out bj' Falk in a 
recent paper entitled “Coronary’- Sclerosis, the Doctor’s Disease.”^ 
Prom a study of statistics, he found that coronarj' disease killed doctors 
twice as often as laymen. While coronary deaths have increased 114 per 
cent among all men OA^er a seven-year period, they have increased 240 
per cent among physicians. There has been a 50 per cent increase in 
cardiac deaths among physicians between 1930 and 1940, but, contrasted 
with this increase from genei-al cardiac causes, is an apparent 600 per 
cent increase in coronai- 3 ' types. 

One cannot explain aivay these figures simply on the basis of greater 
diagnostic acumen. The increased susceptibility of the doctor may be 

•Prcsiclenti.al Address read at the Fiftli Annual Meeting- of the Soutli Atlantic 
•Association of Obstetricians and Gynecologists. Atl.anta, Ga., February C and 7, 1012. 


Note: The Editors accept no responsibility for the views and statements of 
authors as published in their “Original Communications." 
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ovenvoi’lc but it seems unwise to overstep what the laity regard as rea- 
sonable remuneration even for a specialist. Furthermore the obstetri- 
cian owes it to himself to retain a sufficient volume of practice to insure 
wide experience and safeguard himself against periods of economic 
depression. 

It seems to us the solution lies in forming a group, the nucleus of 
which should be one or two men Avho control a considerable volume of 
work. An association of four men in a populous center lends itself to a 
convenient division of labor. Among the basic requirements there should 
be congeniality, a spirit of “give and take” flexible enough to smooth 
over ditferences of opinion, frankness, honesty, and a willingness to 
sacrifice some degree of independence and possibly some individual in- 
come for the larger benefits to be obtained through such an association. 
Through' free expression of opinion, a standardization of procedure wiU 
graduallj’' be evohmd. It is essential that the group work exclusively in 
one institution and that the offices be in or adjacent to the hospital and 


be easily accessible. 

In arranging a rotation of hours, provision must be made for (1) of- 
fice hours, (2) hospital ivork, (3) outside work, and (4) definite lou 
for sleep and recreation. „ 

During the morning hours, two of the group^ work at the omce ; 
third member remains in the hospital supendsing labors, 
rounds, while the fourth member attends to outside wore, wiie 
be teaching, clinics, home calls, or emergencies, but with more 
of the time free for personal use. In the afternoon the two me ■ 
the office-shift to hospital and outside work, respectively, w n e 
previously attending to these duties, shift to the office. ^ 

At, night, one member remains available at the hospital loi 
until 1 :00 A.M. ; he is then relieved by another who g 

until the day shift begins. This insures considerable res , 

members. Since outside calls and emergencies are le a 
night, the other two members are able to use this time o 
purposes with little chance of interference. All 'f® i 
patients at night are taken b.y the member on dutj'- at i jj^jg for 

The shifts vary from day to day and w^eek to weec. , gf jioui's 
the members to have more free time at week ends, since outside 

then apply only to duty at the hospital and 

calls or emergencies. It is also possible to cover g^-af f]ay.s to a 

men, permitting one member of the group to be ’ . ggareli'of im- 

week each month for recreation or visiting other clinics 

proved methods. . 

• • !■*/-» T*oi^pfT to 

From the patient’s standpoint, what objections may 
manner of obstetric practice? Fii’st and foremost, t ie P® ^ ^ g£ jjer 
she cannot exercise the privilege of calling upon t le P^ pgi-jod 

choice. This will be obviated by the fact that P £ggl yyell 

she will contact each member of the group sufficien y unusual 

acquainted with and have confidence in each one ot tne • 
complications arise dnring pregnancy or labor, she may st.II 
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of an interne or nurse to supervise progress and determine the ideal 
time for sedation or interference. If the ease extends on into the day, 
office hours and outside work are disrupted. Cancelled office visits may 
involve failure to recognize developing toxemia or perform a necessary 
external version, which are equallj’- as important as the labor, although 
not so recognized by the patient or farndj’-. Cancellation of prenatal 
visits and postponement of office work entail much inconvenience and 
waiting to the patients. Should a third successive night’s sleep he lost, 
this patient not only receives inferior service in labor, but the office 
work receives inferior attention. 

Loss of sleep and excessive tiring lower the physician’s resistance, 
increasing his susceptibility to disease and infection. Vacations are too 
easily postponed. The post-partum patient, coming for her final exami- 
nation, is over-solicitous concerning her physician’s need of a vacation, 
but the prenatal patient is equally insistent that he be available at the 
expected date of confinement. 

There is need of some practical workable compromise between the 
laity’s concept of an obstetric attendant who must be available, not 
only around the clock, but also around the calendar, and a plan of 
obstetric care which will assure the obstetrician definite hours of sleep, 
recreation, and regular vacations. 

Such a plan had been devised and was about to be put into operation 
by several of us when the present requirements of national defense 
necessitated postponement, through loss of personnel. For the purposes 
of this presentation it is unfortunate that we are therefore unable to 
actually state our experience with what Ave choose to call “Utopian 
Obstetrics,’’ but the plan is to be put into effect at the earliest oppor- 
tunity. 

One may appreciate better the fundamental requirements of such an 
organization if he will trace the CA’olution of a groA\-ing obstetric prac- 
tice. To paraphrase a Biblical narration : The seven years of famine are 
succeeded by the seven years of plenty, after which further increase in 
Avork causes the obsteti’ician to ask himself Avhy he CA’er aspired to a 
busy obstetric practice anyAA'ay. He takes unto himself an associate, aa’Iio, 
because he is made of the right stuff, is before long in the same predica- 
ment. 

We now have an association of tAvo specialists, neither of Avhoni is 
getting sufficient sleep, recreation, or A-acation, nor is the one physically 
able to take over for the other in re.speet to office work or any of the 
aboA’e-mentioned necessities. Each one lives in constant fear that the 
other may be disabled by siekne.ss or accident, and realizes, only too 
well, the physical impossibility of taking OA'er the additional practice. 

It is admitted that in le.ss populous areas, the problem may not be 
such a pressing one. but. even so. it still carries Avith it the same pecu- 
liar disadA-antages. The raising of fees offers an effect iAT escape from 
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SO frequently disrupt office liours. Confidence in the individual pliysn 
ciau would be replaced by confidence in the group as a whole. 

Even as these lines are written, there are heartening signs that the 
greater resources and gathering strength of the nations opposed to the 
Axis Poivers are gradually turning the tide. There is a prevailing con- 
fidence that the ivar ivill not onlj’’ be won but the peace also, and that 
we ivill live in a better world. There will be many changes in our order 
of living, some of which will certainly concern the practice of medicine. 
We should proceed on the concept of the greatest good to the greatest 
number, stress the importance of medical counsel in attaining this end 
through anj'- legislative means, and finally strive for' a better adjust- 
ment betiveen the work to be done and the life to be lived as visioned in 
Utopian Ob.stetrics, 

REPERENCB 

Falk, 0, P. J.: minois M. .T. 80: 115, 1941. 

1259 Gltiton Road, N. E. 


DETAILED TECHNIQUE OF A MODIFIED LOCAL 
ANESTHESIA FOE CESAEEAN SECTION*' 


Alfred C. Beck, M.D., Brooklyn, N. Y. 
(From the Long Island College Hospital) 


F oe the past tw'enty years wc have been doing cesarean sections 
under local anesthesia at the Long Island College Hospital. 
first A^ery few were successful. Oftentimes they were more voca 
local, in that the patient complained vociferously, or an 
chattering by an attendant was necessary to distract hei a 
Because of its many adimnlages, houmver, ive persisted nnti 
have a satisfactory technique, which is used routinely for a c 
sections. . , 

Under procaine anesthesia temperature and pain jgason 

before the sensations of touch and pressure disappear. or i 
the patient often feels the manipulations of the ^ ,gj,sed, 

periencing any pain. In order that her anxiety may no js 

the tissues are handled as gently as possible and avi e 
avoided. Adhesions are severed Avith a knife and no 
blunt dissection. Unnecessary traction on the uteims, 
clamps is never permitted. Because the manipulations 
the removal of the child and the placenta are too aIoOIO ivliik 

local anesthesias, brief analgesia is induced Avith nitrous 


these manipulations are carried out. 


‘Read toy invitation, at Uie Atlanta 
of Otostetricians and Gynecologists, Februarj G. 19i— 


South 


Atlantic 
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the one whom she would prefer for consultant or assistant. But unless 
this privilege is restricted to occasions of real importance, the plan loses 
its benefits to both the patients and the group members. 

The benefits to the patient far outweigh the disadvantages. At the 
office, appointments are kept on time, much to the betterment of the 
patient's disposition and the satisfaction of those who maj’- have brought 
her to the office. The patient is impressed by the fact that the doctor 
seems to have ample time to examine her thoronghl}^ and answer her 
questions in an unhurried manner. She does not have to experience the 
inconvenience of leaving the office without being seen, due to a hospital 
or outside emergency which suddenly interrupts office hours. Further- 
more, she feels her office visit is more worth while if the doctor is alert 
and wide-awake, than if he is nodding or momentarily dozing in her 
presence. 

At the hospital, each shift during labor brings to the patient the 
advantage of consultation, as agreement is reached on what procedure 
or treatment will best serve the mother’s and baby’s welfare. By anal- 
og}^ this px’actice has been an accepted procedure in the nursing care of 
patients for many j^ears. Indeed, the patient would be one of the first 
to object if twenty-four-hour duty was imposed on her nurse. 

From the doctor’s standpoint what objections may be raised to this 
manner of obstetric practice ? Objections will arise unless the membei*s 
composing the group are congenial, conscientious, honest, and able to 
instill confidence in patients. Each member should be well grounded in 
the basic fundamental principles of obstetrics and able to standardize on 
the details as well as the essentials of prenatal care. Harmony of this 
degree could perhaps be attained more successfully if the members of 
the group received their training from the same clinic or under the same 
Chief. 

Some would consider the division of income as the greatest difficulty 
to surmount. It is not my intention to present in detail a financial set- 
up that would meet with universal approval. Suffice it to say that one 
cannot have his cake and eat it too. 

The rewards of longer, more enjoyable and abundant life, opportuni- 
ties for recreation, rest, travel, study, research, visiting, and leaiming 
from one’s contemporaries, and la.st, but not least, the knowledge that 
patients can be treated more satisfactorily, far outweigh the question of 
whether one might do better financially by practicing alone. On these 
premises, it should not be difficult for a group to divide, on a pereentage 
basis and with due regard to seniority, what remains after routine office 
expenses have been paid. 

Such a plan of practice would seem applicable not only to obstetrics, 
but to pediatrics, surgery, and other specialties. It would seem highly 
desirable in general practice in which obstetric cases and emergencies 
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450 mg. per kg. of body weight.^ If human susceptibility is similar 
to that of these laboratory animals, at least 25 Gm. Avould be required 
to kill a woman weighing 130 pounds. When the drug is injected into 
a vein, however, onl.v 50 mg. per kg. are required to cause death in the 
same animals. Its toxicity accordingly is increased almost tenfold 
whenever procaine is introduced directly into the circulation. The 
greatest dangers Avhieh accompany the use of this drug therefore are 
its accidental injection into a vein and its rapid absorption in very 
vascular tissues. Because the tissues injected in our teclmique are rela- 
tively avascular, the latter danger is very slight unless the needle is 
unintentionally passed into the substance of the rectus muscle in the 
vicinity of the deep epigastric vessels. The risk of introducing the 
solution directly into a vein also is slight if the needle is kept moving 
throughout the injection. As an added precaution, the plunger should 
be withdrawn slightly befoi’e the major portion of the injection is 
forced into the tissues in order that the entrance of the needle into a 
vein may be revealed bj^ the presence of blood in the syringe. 


Table I. Dctkation or Pkocaixe Anesthe-sia (Hirshfelder act Bieter) 


EPINEPHRIN CONTENT 

SriNUTES OF ANESTHESIA 

0 

16.6 

1-500,000 

83.0 

1-100,000 

S7.2 

1,200,000 

S9.2 

1-500,000 

65.4. 


While the supposed lethal dose may be as lai’ge as 25 Gm. foi t le 
average person, less than one-tenth of this amount of procaine njaj 
cause toxic manifestations. These include nervousness, anxiet}, ta 
tiveness, tremor, nausea, vomiting, and a fall in blood pressure. • 
most of these symptoms also follow the use of adrenalin, some o 
unsuccessful results of local anesthesia which are attributed to aii nn 
satisfactory choice of patients or to the einplojnnent of a faultj 
nique, probably are due to the use of too much of one or boti o 
drugs. According to the majority of winters not more tl^ o 
Gm. of procaine and 15 min. of adrenalin should be used. a °^^en- 
exeeeded these amounts in some eases and the toxic manifestations 
tioned militated against a good result. At present we are ab e o o 
satisfactory anesthesia within the recommended limits. 

All injections are made with a 10 e.c. syringe to 
plunger rings are attached to facilitate backwarcl ana various 

ment of the plunger. This type of syringe is preferable , .gj.j^jnjng 
constant flow devices since the latter offer no means fourths-inch 
whether a vein has been entered. Twenty-five gaup tb - 
needles are used for the skin and 22 gauge 3-meh ones i 
injections. 


BECK.' LOCAL ANESTHESIA FOB CESAKEAN SECTION 559 

Unfortunately the drugs which usuall 3 '' are relied upon to relieve the 
patient's anxiety when local anesthesia is employed, cannot be given 
preliminary to a cesarean section because of their effect on the child. 
After the operation is started and shortly before the child is removed 
from the uterus, one-third of a grain of pantopon and ^oo^b of a grain 
of scopolamine are given for this purpose. Because vomiting occasion- 
ally follows the use of morphine, pantopon is preferred. 

To obtain the maximum effect with a minimum of drugs three dif- 
ferent solutions are used. 

Solution 1 consists of 50 c.c. of per cent procaine mthout adrenalin. 
It is emploj^ed for the intradermal and subcutaneous injSltrations which 
anesthetize the site of the incision. Because slight sloughing some- 
times occurs when adrenalin is used in these intradermal injections 
and because prolonged anestliesia in this region is secured by the sub- 
sequent deeper nerve blockings, adrenalin is omitted from this first 
solution. 

Solution 2 is prepared by adding 1 c.c. of 1-1000 adrenalin to 200 
c.c. of 1 per cent procaine. This 1 per cent procaine and 1-200,000 
adrenalin solution is used only for the deep nerve-blocking injections 
which are made in the vicinity of the semilunar lines at the outer border 
of the recti musicles. By blocking the nerves before they give off their 
terminal branches, these injections anesthetize the entire thickness of 
the abdominal wall from the skin to the peritoneum inclusive. In its 
action on nerve fibers, procaine affects the smaller relatively thinly 
medulated fibers more readily than it does the larger more thickly 
medulated nerves. For this reason a per cent solution is less ef- 
ficacious in blocking the larger nerve elements which are adjacent to 
the lineae semilunares,^ 

Solution 3 is made up of 50 c.c. of per cent procaine to which 
c.c. of 1-1000 adrenalin is added. It is used to infiltrate the peritoneum 
on each side of the bladder and over the lower part of the uterus. If 
at any time in the course of the operation additional injections are 
required, this solution rather than the stronger one is selected. Should 
the anesthesia wear off by the time the abdominal incision is to be 
closed, the peritoneum is infiltrated -with Solution 3 before it is sutured. 
Additional injections into the fascia and skin seldom are necessarjL 

Although it is well knovm that the addition of adrenalin prolongs 
the anesthesia produced by procaine, the effect of various dilutions of 
this adjuvant is somewhat different than might be expected. Hirsh- 
felder and Bieter have sho’svn that 16.6 minutes of anesthesia produced 
by procaine alone may be prolonged to eighty-three minutes by adding 
1-50,000 adrenalin and that it may be prolonged still further to 89.2 
minutes bj’’ diluting the adrenalin solution to 1-200,000. Prom^ Table 
I it may be seen that the greatest prolongation of the anesthesia and 
the least danger of toxic symptoms maj’’ be obtained bj* the use of a 
1-200,000 solution.^ 


DANGERS 

The lethal dose of procaine used in the manner described is unknown 
for man. In tlie guinea pig, rabbit, and cat it averages 430, 460, and 
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muscle. A 22 gauge 3-inch needle is then introduced into the incised 
tissues as near as possible to the fascia and passed outward to the outer 
border of the right rectus muscle. After testing to determine wlietlier 
a vein has been entered, 2 c.e. of 1 per cent procaine in 1-200,000 
adrenalin (Solution 2) are forced into the region adjacent to the linea 
semilunaris (Fig. 2). Similar injections are made at intervals of 1 cm. on 
each side of the wmund as shoum in Fig. 3. At the upper and lower 
angles, the needle is passed obliquely in order that the injections may 



Pigr, 3 . — Diagrammatic representation of the wheals profluced h> the deep 



Fig. 4.- 


-After making traction on t’?® fide^of°the bladder, 

into the subpentoneal tissues on eacn siu 

r 1 lareer amount of 

extend beyond the limits of the incimon. lection of the 

the solution also is introduced into these aieas. j, fluid 

abdominal wall in the region described the fascia 

placed near the linea semilunaris ^ ^ ttfon the transversalis and m- 
reach the nerves which pass inward between tl et injections 

temal obHque muscles to pierce the rectus s tF js placed 

are made correctly, a continuous mass of 1 Pe it may 

a Ions' this area on each side of the incision « they give off th 
SSe through the fascia and the peritoncnm 

terminal branches which supply the abd 

to the skin. time and tell the 

At this stage an attendant is requested to note 

operator ivhen ten minutes have A^nust wait the 

for the blocking of the neiwes, the operator^ of the fuP 

utes before continuing the operatiom S interval, this 

ficial vessels is the only thing that can be no 
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The point of the needle is introduced into the skin slightly to the 
left of the inidline and a small amount of % per cent procaine without 
adrenalin (Solution 1) is injected intradermally. The needle is then 
plunged tlu’ongh the skin and 1 c.c. of the solution is forced into the 
snhentaneous tissues. As anesthesia is almost immediate within the 



Fig. 1. — Incision of the shin through the line of intradermal wheals. 



Fig. 2. — Deep injection to block the nerves. The neeille is introilucecl at the junc- 
tion of the fascia and subcutaneous tissues and the injection is made in the region 
of the semilunar line. 


intradermal wheal, the needle is painlessly reintroduced near its 
periphery and a second wheal and siiheutaneous injection are made. 
These inti'adermal and subcutaneous injections are repeated until they 
extend somewhat beyond the extremities of the purposed line of incision 
(Fig. 1), About 25 e.e. of Solution 1 are required for this purpose. 

Following a brief delay to allow for complete ano.sthesia. the .skin 
and .subcutaneous tissues are incised dotni to the fascia over the rectus 
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The inner margin oJ! the reeiiis muscle is separated from its sheath 
and tlie peritoneum is exposed. During tliis step of tlie operation, 
sliglit traction on tlie fascia is made with clamps to facilitate the dis- 
section and reveal any possible inadequacy of the anesthesia. 


Fig. 7.-Aftei- making tlie transverse incision trough the 

Mayo scissors are introduced on one side of the midlinc 




hv tl)G scissors 

Fig. S.-The finger is introduced Ve^dSectimf 'by tife same technique 

bv a side-to-side movement uu.^’rh-tes t s opposite side, 

biadder and its reflection are dissected through on 


and 

the 


1 If tli6 nerve 

TM pevitoueum is then grasped ‘“fE 

Sr,r(S1 rinisSl lEn/de. 
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ing period is the most difficult part of the procedure. The success or 
failure of the local anesthesia, however, depends upon its strict ob- 
servance. 

After the required time has elapsed, a small incision in the fascia is 
made ■with a Imife and this is enlarged with scissors. Scissors are used 
because they may cause slight discomfort in imperfectly anesthetized 
tissues which otherwise might be incised painlessly with a knife. Should 



Pig. 5. — ^Alter picking up the peritoneum with smooth pointed forceps, 10 c.c. of 
Solution 3 are Injected beneath the bladder reflection. 



Fig. 0. — Pressure over the wlical cau.ses the dissemination of tlie solution beneath 

the bladder and its reflection. 


their use show tlie anesthesia to be imperfect, a slightly longer interval 
of waiting is indicated. Following this, further procaine is required 
if the sensitiveness is not eliminated. On the other hand, an absence 
of discomfort when the scissoi’s are used is indicative of perfect anes- 
thesia, and the operator may proceed itith the assurance that even the 
peritoneum ma}-- be incised inthout pain. 
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the space tliiis formed tlie linger is introduced and by a side-to-side 
motion dissects off tlie peritoneum and bladder from the lower seg- 
ment and cervix (Fig. 8). After repeating this step on the opposite 
side, the adhesion in the midline is cut and the bladder is pushed off 
from the uterus. 

If advisable, an upper flap is prepared similarly by blunt dissection. 

Before the uterus is incised one-third of a grain of pantopon and 
l-200th of scopolamine are given and the administration of nitrons 
oxide is started. During this time the uterus is incised with a Imife 
and the incision is enlarged Avith scissors. The child is removed head 
first manually and the nitrous oxide is then discontinued (Pig.^ >!)• 
Nitrous oxide is given for a A’cry short interval only, not much over one 
minute, and produces analgesia AAothout ancsthe.sia since the patien 
usuallj’’ hears the fii’st cry of the child. If the nitrous oxide is gnen 



"I forcG th® 

over too long a period, the patient may aftw the delivei’y of 

intestines into the field of operation and interrupted 

the child, 1 c.c. of ergotrate is injected endometrium 

sutures are introduced tl^^ough the muscle dovm to . 

(Fig. 10). These sutures are placed I /2 of the ivound, 

Aftfr they have been introduced intoute. The Avound 

nitrous oxide is again administered for for the removi^^ 

is then spread apart so that is separated and 

of the placenta (Fig. 11). The .placenta, the nitra^ 

manually. Immediately after the removal of ^e P admmistia- 

Se is'discontinued. Here again it is patient may 

tion of the gas be as brief as possible in oidei tnar 

not get out of control. . previously 

The uterus is closed by making before removing 

introduced sutures. By waiting a few minutes 
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After incising the peritonenin, traction is made on one side at the 
junction of its middle and lower third and 5 c,c. of Solution 3 are in- 
jected into the suh])eritoneal tissues on that side of the bladder (Pig. 
4) . This is followed hy a similar infiltration on the opposite side. 



Fig. 9. — ^After the flaps have been prepared and before incising the uterus one-third 
of a grain of pantopon and l/200tli of scopolamine are given. The uterus is incised 
in the midline with a knife and the incision thus made is enlarged with scissors. 
During this procedure nitrous oxide (85 per cent) is given for one minute. The hand 
IS introduced into the uterus and acting like a vectus assists in the delivery of the 
child's head. Forceps are very seldom .used. During the delivery of the cliild nitrous 
oxide is continued but is not given for much more than one minute. 



Fig. 10. — Deep interrupted sutures are introduced through the entire thickness of 
the uterine muscle down to the endometrium. Whiie tliese interrupted sutures are 
being introduced, the placenta is not disturbed. 


Smootli-pointecl forceps now pick up the peritoneum on the anterior 
surface of the uterus alioul 1 inch above the bladder, and 10 c.c. of Va 
per cent procaine and 1-200,000 adrenalin (Solution 3) are injected 
beneath the bladder reflection (Pig. 5). Pressure on the wheal thus 
made, disperses the fluid toward the side.s and under the bladder (Fig. 6). 

The peritoneal reflection is incised transversely and scissors are 
passed beneath on one side, opened, and withdrawn (Fig. 7). Into 
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BecRiLse of iis safely many men select this ty])c of anesthesia in cases 
of toxemia, I'cspicatory inlection, diahetes, lieart and kidney disease. 
If it is best in tliese serious cases, it certainly should be best for the 
ordinaiy cases as well. 

TJjider local anesthesia the contraction and retraction of the uterus 
is not interfered with as it is when general anesthesia is used. TJie 
tendency toward hemorrhage from the placental site during and imme- 
diately after operation is greatly diminished. This is an important 
advantage when the operation is done before the onset of labor or in 
the presence of uterine atony late in labor. The freedom from cir- 
culatory disturlmnce together with this lessened tendency toward hemor- 
rhage greatly reduces the possibility of the occurrence of shock. 

The general condition of tiie patient immediately after operation is 
so good and lier convalescence is so mueli better than after general 
anesthesia that even the operators who have trouble in obtaining satis- 
factory anesthesia by means of the local teclmique are reluctant to dis- 
continue its use. ' 

Fluids can be taken hy moutli before, during, and immediately after 
operation. Thirst accordingly either does not occur or is easily relieved. 
Sweating also is seldom observed and the dehydration which is so com- 
mon after most major operations is greatly reduced or entirely elimi- 
nated. 

Vomiting during and after operation does not occur unless excessive 
amounts of the drugs are given. As a result the stomach need not be 
empty at the time of operation. For the same reason aspiration pneu- 
monia and plugging of the bronchia do not occur. Because the deci- 
sion to operate often is made after labor lias started and after food has 
been taken this freedom from gastric disturbance and its sequelae is 
one of the chief reasons for the selection of local anesthesia. 

Foods are ingested within a few hours after the patient returns to 
her room. Because of this and because the intestines are seldom seen 
during the operation, distention and gas pains are much less frequent 
than after general anesthesia. 

The heat regulating mechanism is not disturbed and abnormal sweat- 
ing and chilling of the body surface do not occur. 

Since the respiratory tract is not irritated as it is when inhalation 
anesthesia is used, the bronchial secretion is not increased and latent 
infection in the lungs is not activated. For this reason and because the 
absence of vomiting eliminates the possibility of aspirating gastric 
contents, pneumonia and massive collapse of the lungs seldom occur. 
The lack of respiratory irritation also makes possible the use of cesarean 
section in women who ordinarily would be considered poor risks because 
of the pi'esence of an upper respiratoiy infection. 

The gentle liandling of t])e tissues required by the local technique 
coupled with the fact that the patient is active almost immediately after 
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placenta, the nterns becomes retracted, and is better able to control 
bleeding’ from the placental site than it is when the placenta is removed 
immediately. Additional sutures are introduced uheievcr necessaiy. 
The upper' flap is brought down over the upper angle of the uterine 
wound and following this the lower flap is brought up over the upper 
one and sutured (Fig. 12). 

Some patients go to sleep soon after the placenta is removed, hlost 
of the others are quiet and free from anxiety. 



Fig. 12. — The uterine wound is closed and covered with peritoneum. If the parietal 
peritoneum is sensitive when it is sutured, a small amount of Solution 3 should be 
injected into the subperitoneal tissues adjacent to it. 


The abdominal wound is closed in layers. This usually can be done 
without further anesthesia. If the anesthetic has worn off, however, 
the peritoneum is infiltrated with Solution 3 before it is sutured. It is 
not necessary to reanesthetize the fascia and skin. 

The amounts of the various solutions generally required for the 
entire operation are shown in Table II. By using different dilutions, 
the quantities of procaine and adrenalin are considerablj’’ reduced. 
Only 1 to 1.3 Gm. of procaine and 9 to 11 min. of adrenalin are required 
in most cases. At the same time ample solution (120 to 160 c.c.) is 
available for all steps of the procedure. 


Table II. Amounts op Proc.mxe and i\j)REXALix Used 



1 

1 C.C. 

FKOCAIXE CONTENT 

GM. 

[ ADnENALIN CONTENT 
i MIN. 

Solution 1 

20- 30 

0.15 


Solution 2 

80-100 

0.8-1 

6-8 

Solution 3 

20- 30 

0.15 

3 

Total 

120-1G0 

1.1-1.3 

9-11 


ADVANTAGE-S 

The chief advantage of local ane.sthesia lies in the fact that its use 
is accompanied by little or no immediate risk of death. I do not know 
of nor have I heai'd of a single instance in which death occurring dur- 
ing or immediately after a cesarean section was atti'ibuted to local ane.s- 
tlicsia. I am unable to say the same for any other ane.sthetie agent. 
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Since then there has been some dissent from these findings. Kanter, 
Kiawans, and Bauer,® in a careful studj'' of 100 patients ■with fibromyo- 
mas, found hyperestrinism to play a part, but not the only one in the 
etiology, and they conclude that various factors must be associated. 
They found endometrial hyperplasia in 55 per cent of 100 cases. Light" 
in 100 cases showed hyperplasia in only 17 per cent and Keis® in 18 per 
cent. Bowers,® in a study of 476 cases, reported endometrial hyperplasia 
in 11 per cent. Brewer and Jones*® found it in only 1 per cent of 100 
carefully studied cases. Henderson** found swiss-cheese type hj^per- 
plasia of the endometrium in 6.5 per cent of the uteri of 727 fibromyom- 
atous jiatients. 

These varying percentages of coincident hyperplasia may be due to 
different criteria of what is hj’pei-plasia, an entity only recently Avidely 
introduced to pathologic study. Furthermore, the intei^pretation of the 
pathology of the endometrium may vary with the cyclic stage of removal. 

In attempts to shoAV the influence of estrogen on the production of 
fibromyomas. Nelson*^ injected 32 guinea pigs with various estrogenic 
substances over periods of two to ten months and was able in 6 cases to 
produce fibromyomatous growths in and about the uterus. These were 
associated with adenomatous hyperplasia of the endometrium with 
hemorrhage and metaplastic surface epithelial changes in the cervix 
with hyperkeratinization. The hyperplasia of the endometrium was 
made to disappear by injections of one-fifth to one-half rabbit units of 
progestin daily for ten days. Since the pioneering work of Nelson, a 
dozen or more papers have been published by Lipschutz, Vargos and 
associates in Chile.*®"®® Their thoroughly documented and well-illus- 
trated studies may be summarized as follows; Using large doses of 
various esters of estradiol, injections or pellets, they produced in cas- 
trated female guinea pigs fibrous growths, usuallj’- subperitoneally about 
the uterus or other organs in the abdominal cavity. If they used small 
doses thej' produced hyperplasia of the endometrium and metaplasia of 
the cervical mucosa. Neither of these conditions developed if the injec- 
tions Avere intermittent. In order that the condition deA’^elop, the doses 
had to be gWen eontinnously. PreA'^ention of the development of the 
neAV groAvths of hyperplasia was achieved also by simultaneous introduc- 
tion of progesterone and testosterone. The groAvths Avere fibrous tissue 
only, not fibromyomatous, and usuallj^ Averc not in the myometrium. 
They occurred in the abdominal cavity, but never in the thoracic caAuty. 

Our study embraces 1,741 fibromyomas and the associated pathology 
found at operation in this community during the past twenty years. 
The 1920 census population was 60,211; the 1930 census, 60,342; the 
1940 census, 65,919. The Department of Commerce reports 58 per cent 
AA^hite and 42 per cent Negro. The Avhite population is essentially colonial 
English descent. Approximately 5 per cent of whites and 5 per cent of 
Negroes came here for operations from out of the city. 

The pathologic study includes practically all of the operations done in 
the region during tAventy years. SeA'eral pathologists liaA^e taken part 
in recording the obserAmtions, but the findings were carefully and fuUy 
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the operation diminish the risk of thrombosis and embolism. postoi)eia- 
tivc com])lications whieh are not infrepnent after ordinary eesaroan 
section. 

^Vhen this teehnicine is followed, the child is not afleeted by eitlier 
the analgesic drn^s or the anesthetic a}>:en1s. As a result, the child 
cries s])ontaneonsly as soon as it is taken from the nterns. Anoxia and 
respiratory difticnlties. accordin.nly. are absent in all cases in winch the 
child’s condition is satisfactory at the beirinnin-r of the operation. 


niSAl)VANTA(iKS 

The only disadvantaijes are that it is time co)isnmin!>:. requii'cs -rentle 
handling of the tissues, and tries the patience of the operator. With 
practice it can easily be masterc'd and the satislaction of achievement 
will then reward the surgeon for bis juM'severanco. 


in:i''KKKNCK.S 

1. Rictor, R. X.: Am. .1. Surg. 34: .Rin. IWC.. 

'1. llir.<=tifoiacr, A. t>.. uiul Uiotov, R. X.; t'liysiot. Rev. 12; 100, 10:52. 
IVilliumson, H. (\; Am. Oust. & (iYxr.c. 22: 7(il. lOOl. 

20 LivixcsTON STr.r.r.r 


THE ETIOLOCJK' AND PATlIOEOtiU' FACTORS IX A SERIES 
OF 1.741 FIRRO,AIYOMAS OF THE UTERUS'" 


Rk'Iiako Toiu’ix. H.D.. Eogau Ritxd, H.D., and W. J. PnEeucs, B.S., 

Aian’STA, Ga. 

(From ihc Dc'iKirtiin III of Obstetrirs niitl Giiiifvoloijii and the Drparlvu nl of 
Paiholotiij, Univrrxily of Georj/ia Miool of Mrdiciiii ) 


'TPIIE literalnre of ftbromyomus of the nterns in the past ten years 
stresses etiology especially in regard to the reprodnetive hormones. 
One of the first to write upon this sub.iect was IMoeneh.' who in 1929 
suggested the female sex hormonal influence upon the development of 
the tumors, based upon the observations that, the tumors develop only 
during the active sex and reproductive life of the woman. 


This theory Avas greatly amplified and given widcsiiread apiireciatiou 
by Witherspoon-"* in 1933 to 1935, who ably argued that the causative 
factor niust be the estrogenic hormone. The main basic fact "was the 
association of hyperplasia of the endometrium with fibromyoma.s, wliicli 
he found to be as high as ,55 per cent. This theory was .supjiorted by 
King.-- These two also thought that chronic pelvic infection ]ilayed a 
part ill excess production of estrogens by ovarian congestion. 


‘Read at the Fifth Annvia) Meeting of the South Atlantic Association of Obstotri 
Clans and Gynecologists, Atlanta, Ga., February 0 and 7, 1912 unstotu- 
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Pelvic In feci ion . — In the 575 cases in niiile women, sali^ingitis oc- 
curred 93 times ,(16.2 per cent), while in the Negroe.s it was present in 
633 eases (54 per cent) of the 1,166. Fortj^ per cent of all jDatients 
operated upon for chronic salpingitis here had fibromyomas. 

Moench and Witherspoon are of the opinion that the presence of in- 
fection and hyperemia have much to do with increased ovarian activity 
of estrogenic type, with tendency to suppression of tlie corpus luteum. 
However, in this study corpus luteal cysts were by no means absent. 
In the 575 white women there Avere found at least 67 follicular e 3 "sts and 
43 luteal c.ysts. In tlie 1,166 Negro cases, there Avere at least 225 follicu- 
lar cysts and 117 luteal ej’^sts. Possibly more pathology of similar type 
may have been joresent in OA'aries Avhieh Avere not reinoA^ed. BreAver and 
Jones^® found OAmrian changes to appi-oximate those found in normal 
pelves. Adenom^msis began to be recorded onty after 1926, but since 
then appeared quite uniformly year after .vear, there being 21 cases 
among the 575 AA^iite patients (3.6 per cent) and 18 among the 1,166 
Negroes (1.5 per cent). 

Degcnerntinn. — Necrosis Avas found in 45 fibrom.Ammas of the 575 
Avhite Avomen (7.8 per cent) and in 190 tumors of the 1,166 Negro Avomen 
16.2 per cent. One Avould naturalty suspect that the incidence of 
necrosis Avould be greater in the earlier reports A\4ien operations were 
deferred longer than in recent Amars. IIoAvever, that does not appear to 
be the case in this series. Necrobiosis is the result of vascular changes 
usualty on the venous side, so that congestion, lyperemia, edema, diape- 
desis and thrombosis are more common than anemic infarction. Preg- 
nancj' has long been knoAvn to be associated Avith red degeneration which 
is essentiallj" incomplete interference Avith venous circulation, and no 
doubt pelvic infection has a similar effect. Rapidity of gi’OAvth certainly 
ought to be accompanied bj" greater incidence of vascular degeneration. 
Consequentty, the more frequent occurrence of necrotic changes in the 
tumors of Negro Avomeii is evident. LikeAAdse, calcification, Avhich is an 
end stage of necrosis, is more frequent in the Negro, occurring 50 times 
in the 1,166 cases and 14 times in the 575 Avhite eases. 

Pure m 3 mmas Avere found in 11 AA'hite patients and in 37 Negro pa- 
tients. Adenom 3 ’osis of the uterine A\'all or of the fibrom 3 mma occurred 
in 21 AAdiite women (3.6 per cent) and in 18 Negroes (1.5 per cent). 

A record of the OAmriaii C 3 ^sts rcA^ealed, in addition to the incidence of 
follicular and corpus luteum C3"sts, 11 c3"stadenomas in the Avhite pa- 
tients. Three of these AA’ere malignant. In the Negro patients there 
were 12 such C 3 ^sts and 5 Avere malignant. Dermoid C 3 ^sts of the ovaries 
occurred in nearl3’' 1 per cent of the AA'hite 25atients .(5 cases) and in 
2)4 per cent of the Negroes (26 cases). 

The folloAA'ing Avere rare complications: tubal pregnanc3', 2; large 
cystic degeneration of the tumors, 2 ; ovarian fibromas, 2 ; solid ovarian 
carcinomas, 1 ; ovarian hemangiomas, 2 ; bilateral Krukenberg tumors, 1 ; 
mesotheliomas, 1; adenocarcinoma of the appendix, 1; adenocarcinoma 
of the sigmoid colon, 1. 

Record of the state of the endometrium in each case in this stud 3 ’ Avas 
not made because it has only been recently that accurate criteria in 
regard,, to lyA'perplasia have been accepted. HoAA-eA'er, in the past four 
years , tlie endometriums from all uterine specimens haA'e been studied 
and recorded according to the definitions of In'perplasia of Cullen, 
and Novak and Martzloff.*^ 



TORPIX EX AL. : FinROAIYOMAS OF UTERUS 


571 


described and often ilhistraled by liand drawings. Witli tbc exception of 
adenoniyosis, the incidence of the entities is quite nniform from year to 
year. 

Bacc Incidence , — Of the 1,741 eases, 575 occurred in Avbitc •women and 
1,166 in Negroes. Since, in tlic ratio of ■wliitc to Negro, the population 
liere has been quite uniformly 58 to 42, the corrected ratio of incidence 
in the ■white to that in the Negi'o is as 479 to 1,457 or 1 to 3.3. The 
principal value of this study lies in those figures, for we know of no 
other where the essential factors are under such control. Jilost studies 
are made in large cities where the population is fiuctuating, where cer- 
tain economic strata of the population arc concentrated at various hos- 
pitals, so that an accurate incidence cannot be ascertained. iMiller,-' in 
New Orleans, in 1924, concluded that fibromyomas were nine times as 
frequent in Negroes as in white women. He analyzed only 150 eases, 
and Lewis in the diseu.ssion dissented from this high incidence. Also- 
brook,'= in New Orleans, in 1931, in a study of 1,000 eases, estimated 
that the condition was five times more frequent in the Negro than in 
the white I'ace. Cohen,-’ also of New Orleans, in 1930. analyzed 1,000 
cases, 897 in Negro women and 103 in white. Levy,-^ in New Orleans, 
ill a study of 5,821 patients operated upon for fibromyomas, found 12.2 
per cent in white and 87.8 per cent in Negro women. 

The greater incidence of the fibromyomas in the Negro women and 
their apparently more rapid growth may be associated with the greater 
tendency of keloid development in the Negro. (For the past five years 
here all of the post-operative keloid scars in gynecology patients have 
been recorded along with the reason for operation. It will be interest- 
ing to ascertain the coincidence of fibromyomas in those patients.) 
Along this same line there is a great tendency for development of large 
fibrous tumors in the Negro afflicted with lymphogranuloma. While it is 
true that white individuals have this infection, they seldom develop 
such tumors. 

Age. — ^The youngest white woman was 18 years and the oldest white 
woman, 76 years. The youngest Negro woman was 17 years and the 
oldest Negro, 75 years. The greatest age incidence in the white patient 
ranged from 37 to 46 years inclusive and in the Negro patients from 29 
to 42 years inclusive. The average age of the white woman in this series 
was 39 or 40 years, while that of the Negro woman was 36 or 37. This 
race relationship is identical to that found in a similar study of the 
incidence of eclampsia. 

Size of the Ttmors. — In the vast majority of cases the tumors were 
multiple. In most cases a record Avas made of the diameter of the 
tumors in centimeters. Five centimeters was the dividing line arbi- 
trarily chosen to illustrate the size, large or small. Thus 301 white 
women had tumors smaller than the diameter of 5 cm., and 197 had 
tumors larger than 5 cm. ; 302 Negro Avomen had tumors smaller than 
5 cm. Avhile 586 had large tumors. In other Avords, 60 per cent of the 
Avhite women had smaller than 5 cm. tumors and 40 per cent had laro-e • 
34 per cent of the Negro Avomen had small tumors and 66 per cent had 
large. The Negroes had, then, not only three and one-third times the 
incidence, but they had 1% times the incidence of the larger tumors. 
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6. Complicating ovarian elianges revealed follicular and corpus luteum 
cysts to be relatively frequent, eystadenoma to be present in 2 per cent 
of all fibromyomas, and dermoid cysts in 1 per cent of the white and in 
2 per cent of the Negi’o patients. 
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A (.‘oinparison has been made in rc<rard to the eiulometrial findings in 
100 fibvoinvoihalous nteri and in 100 nonfibromyoinalons uteri of recent 
date. 

In these 200 eases 20 per cent of the Avlute fibromyomatons uteri and 
10 per cent of the Negro fibroinyoinatons uteri liad liyperplasia of the 
endometrium. Of the uontiliromyomatous uteri removed for clironic 
salpingitis or for bleeding late in the reproductive life associated with 
ehronie cervicitis, etc., about 15 per cent of the -wliitc patients and 20 
per cent of tim Negro patients bad liyperplasia. This quite definitely 
indicates that there is no special association of endometrial hyperplasia 
U’ith fibromyomas. Tliis is in agreement Avitli tlie findings of Brewer 
and Jones’" in a study of 100 patients with fibromyomas. in which they 
found that ovulation, corpus Inteum development, and endometrial 
re.sponse were identical to that found in women witliont fibi-omyomas. 
If this then is true, it deletes one of the inqiortant arguments in favor 
of byperestrinism as the sole etiologic factor in fibromyomas. The 
studies of "Withei'spoon, Ncl.'-'on, Lip.schntz and Vai'gos, and others, quite 
distinctly indict the female sex liormonc as the etiologic factor, but are 
not convincing as to the exact mechanism. It may be that there is a 
lowered tlire.'^hold to stimulation to giwvth in the i.solatcd affected tissues 
brought on by trauma of menstruation, pregnancy and labor, or of in- 
fection. 

We hazard the opinion also that the factor may be an altered hormone, 
probably estrogenie, the aberration being produced b.v the influence of 
other hoi'inones as progesterone, or pituitary hormones or b.y the en- 
doinetrium or the myometrium. We suggest experiments in which the 
experimental animals with normal and with traumatized uteri are in- 
.ieeted with serum and urine fiuctions from fibromyomatons patients to 
attempt production of true intrauterine fibromyomas rather than intra- 
abdominal fibrous tnmoi's as are produced b.v estrogenie lioianones. 

SUMMARY 

1. The incidence of fibrom.vomas in Negro women residing in the 
neighborhood of Augusta, Georgia, is tlu-ee and one-third times that of 
white women. 

2. Sixty per cent of white women had tumors smaller than 5 cm. in 
diameter. Sixty-six per cent of the Negro women had tumors larger 
than 5 cm. in diameter. 

3. Chronic salpingitis was found in one-sixth of the white and more 
than one-half of the Negro patients Avith fibromyoma. On the other 
hand, 40 per cent of all operations for chronic salpingitis revealed 
complicating fibromyomas. 

4. Necrosis in general Avas about tAvice as frequent in the tumors of 
the Negro Avomen as in those of the AA'hite Avomen. 

5. Fibromyomas Avere found to be relatively free from malignant 
complications, but sarcomas Avere more frequent in the Negro, Avhile 
carcinomas Avere more common in the AA’hite Avomen. 
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men became smaller and fetal movements could not be felt. Her general 
healtli became improved, but an abdominal tumor remained. Bimanual 
examination gave the impression usually seen in fibroid tumors of the 
uterus or abdominal pregnancy with re{ained fetus. The abdomen Yvas 
opened and a dead fetus of about eight montlis was in the abdominal 
cavity. Its sac was attached to tlie upper portion of the uterus. The 
placenta was attached to the right broad ligament. The patient made 
a good recovery. 

The fifth ease was reported by E. Allen The patient was a twenty- 
one-year-old Negro primigravida. Tlie abdominal pregnancy was di- 
agnosed and, while the patient was awaiting term, she had three con- 
vulsions. The baby, delivered by laparotomy, weighed four and one- 
fourth pounds. It cried lustily but died in eight hours. Tlie mother 
had a psychosis, discharged some placental tissue through the upper 
end of the wound, but eventually reeovei-ed. 

The sixth ease ivas reported by Ewart.® The patient, 41 years of age, 
was in the eighth montli of her sixfh pregnancy. Her fifth pregnancy 
sixteen years previously was complicated by edema. She had three 
convulsions. The presentation was a breech and an external version 
was attempted. Pour days later induction of labor was attempted with 
bougies but was unsuccessful. A month later laparotomy revealed the 
true condition, i.e., abdominal pregnancy. The patient died on the 
third postoperative day. Autopsy showed an internal hemorrhage from 
the placental side. 

Our ease is, so far as Ave can find, the seventh extrauterine pregnancy 
to be complicated by eclampsia. Furthermore, it is the only OAmrian 
pregnancy that has lieen reported ivith such a complication. 

Mrs. D. A. W., aged 30 years, pregnant for the first time, urns due on 
May 12. 1940. The patient vms an only child. Her family history was 
negative. The patient had scarlet fever at thirteen years. Except for 
an occasional attack of “flu” there had been no other illness. She Avas 
married in 1936. Menses began at elcA^en, occurred eA^ery 26 to 28 days, 
and lasted five days. She had leg aclie sometimes A\dien she menstruated 
and a leucorrhea of some years’ standing. In May. 1.93 9, she flooded 
tAAm AAmeks after a regular period, passed clots, and had some cramps. 
One of us saAv her at this time and considered it a functional bleeding. 
The patient menstruated last on August 5, the floAV lasting tAAm days. 
From September 9 until some time in Nm^mber the patient had a little 
bloody Amginal discharge AAdiich Aims never as much as an ordinary men- 
struation. She Avas a little nauseated and had canker sores in the mouth. 
PelAuc examination shoAved AAdiat AA'as thought to be an enlarged^ retro- 
verted uterus. No lateral masses Avere palpated and the examination 
elieitated no pain or discomfort. The Friedman test AAms positive. On 
December 1, her face and hands began to sAvell and she had an attack 
of scAmre abdominal pain AAdiich Avas relieved by morphine. This Avas 
the only attack of seAmre pain. There AAms some dysuria before Christ- 
mas and, AAdien on her feet, she experienced some loAver abdominal dis- 
comfort. On Janu ary 23 she had three conAuilsions and AAms “out,” as 
the patient express^ it, for six days. At this time .she Avas taken to 
llie hospital. Her blood pressure Aims 210/120 and the urine AAms loaded 
Avith albumin. The treatment consisted of magnesium sulfate by mouth 
and once by yein, and sodium amytal. 
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ECLA]\IPSIA AND OVARIAN PREGNANCY^‘ 

C. B. Pkide, j\LD., jMokgaxtowx, W. Va., and ]M. Pierce Rucicer, M.D., 

Richmond, Va. 

A CAREFUL search of tlie various medical indices failed to reveal 
a similar case. Only six instances of extraulerine pregnancy with 
eclampsia have been reported and these have all been tubal or ab- 
dominal pregnancies. The first case was reported by Spiegelberg.^ The 
patient was a 32-ycar-old para iv at term. She had five convulsions 
before her admission to the clinic. She was edematous, with scanty, 
dark-colored urine that boiled solid, l-’etal heart rate was 128. The 
cervix was open and pushed to the left. Tlie internal os was closed. The 
baby was in the R.O.A. position. The patient had throe more convulsions 
after admission. She was given ergot and an attempt was made to in- 
troduce a catheter into the uterus. It met with some obstruction and 
the examining finger brought back a piece of decidual tissue. The pa- 
tient died two days later and autopsy showed dark bloody fluid in the 
peritoneal cavity and a beginning peritonitis. The fetus, a male, 
weighed 3,000 Gpi., was entirely within the Fallopian tube which showed 
some sign of rupturing in one place. The uterus was 12 cm. long. 

The second was i-cported from Maygrier’s Clinic in Paris by PI. 
Lafon.® The patient was a 27-year-old para iii who early in her preg- 
nancy (July, 1895) had severe abdominal cramps that confined her to 
bed. In August she had a hemorrhage while in the hospital. In Sep- 
tember she had edema of the lower extremities and again entered the 
hospital where a diagnosis of pregnancy complicated by tumor was made. 
On February 10 she bled a little and two days later began to have con- 
cisions (IS in all). On Februaiy 13 Maygrier made an internal ex- 
amination and diagnosed the extrauterine pregnancy with living baby. 
The fits continued and the woman died undelivered. The diagnosis of 
extrauterine pregnancy was confirmed by post-mortem colpotomy. 

The third ease Avas reported from Denmark b.y Holst® (1896), avIio 
was called after a young girl had lost consciousness and was having 
convulsions. Ho found the uterus to be the size of a six months’ preg- 
nancy. The urine contained a quantity of albumin. He made an un- 
successful attempt to induce labor by injecting hot water. The con- 
vulsions stopped and the patient improved. Five months later a fluctu- 
ating abscess formed AAdiich opened into the vagina. Small fetal bones 
escaped. The abscess also opened into the intestines. The first opening 
was enlarged and the head and most of the fetal skeleton were evacuated. 
The fistulas closed quickly and recovery ensued. 

SchumaniP reports the case of a patient, upon whom E. P. Davis oper- 
ated. The patient Avas a primipara aged about 30 years. Her pregnancy 
had proceeded normally until betAveen the seventh and eighth month, 
Avhen after albuminuria had been present for over a Aveek the patient had 
several eclamptic convulsions. She recovered from this seizure and, al- 
though she had some abdominal pains, labor did not come on. The abdo- 

*Read at the Fifth Annual Meeting of the South Atlantic Association of Obstetri- 
cians ami Gynecologists, Atlanta. Ga., February G and 7, 1942. 
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test indicated that the placenta had ceased to function and, therefore, 
there was no question but that the fetus was dead. The fact that the 
uterus did not empty itself and could not be made to empty itself, was 
the only indication of an extrauterine pregnancy. The contracted 
uterine body was not visualized on the soft tissue plate. Tissue which 
had been removed from within the uterus was reported as placental 
tissue by the pathologist, but this was not conclusive because no villi 
were found. The presence of decidual cells, according to TeLinde, is 
not absolute proof that pregnancy exists. We finally agreed on the 
therapeutic test of giving the patient estrin for five or six days. If the 
dead fetus lay within the uterus, the estrin would in all probability 
activate the uterus, especially as the placenta had been shoAvn to be in- 
active. If the estrin failed, a laparotomy should he done. 

An abdominal operation was performed April 13, 1940. The uterus 
was found to he slightly enlarged, flattened, and resting on top of a 
large mass, which measured 15 by 9^4 by 8% cm. The mass was sym- 
metrical and semisolid. It occupied the cijl-de-sac and extended to the 
umbilicus. No free blood was present in tlie abdominal cavity. The left 
tube and ovary were normal. In one place there was a small, thinned- 
out, discolored area in the gestation wall. Tliis condition was caused, 
no doubt, by the accidental rupture of the uterine wall and the gestation 
sac by the sound on Feb. 12, 1940. The mass, attached to the right 
side of the uterus by a long pedicle, was easily freed by blunt dissection 
and brought up into the wound. Had one not known that a pregnancy 
existed, he would have thought this to be an ovarian tumor or cyst on 
a long pedicle. The right uteroovarian ligament was identified, and the 
right tube appeared normal, except at the distal end, where it was ad- 
herent to the mass. The right ovary could not be seen. Large blood 
vessels were present in the pedicle, which extended from the uterus to 
the mass, and were the only source from which the gestation sac received 
its blood supply. The vessels were ligated and the sac was removed after 
division of the pedicle. The recoA'ery was uneventful. The patient was 
discharged from the hospital on May 3, 1940. 

MICROSCOPIC STUDIES 

We are indebted to Drs. C. C. Fenton and G. S. Dodds of the Uni- 
versity of West Virginia for the following description of the specimen: 
“Four samples from different regions of the sac showed the following 
microscopic structure : The greater portion of the thickness of the wall 
from the inner surface was of necrotic tissue with much blood. Here and 
there a necrotic villus was seen. The outermost layer of the wall (1 mm. 
and less in thielmess) was not necrotic and showed definite ovarian 
structure. The stroma was of connective tissue, well vascularized, and 
rich in spindle-shaped cells, a histologic picture strongly suggestive of 
the ovary. Definitely diagnostic were scattered ovarian follicles in var- 
ious stages of growth, from those of small size to large ones with struc- 
ture like the usual Graafian follicles (Figs. 2 and 3). All of the larger 
follicles were greatly flattened in a position parallel to the surface of 
the sac, as would be expected when the ovary had undergone great 
distention. (Fig. 2 shows a portion of a follicle which measured 4,000 
by 70 microns.) ” 

* ‘ ‘ The larger follicles were undergoing atresia, as shown by degenera- 
tion of the granulosa cells and by the presence of polygonal theca lutein 
cells among the spindle-shaped cells of the theca folliculi (Figs. 2 and 3). 
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Except for dimness of vision the patient recovered completely from 
the toxemia. The blood pressure became normal and the albumin dis- 
appeared from llie urine. Her hi^liest Icmjierature was 101.2° F. on 
January 25. At Ibat lime her pulse Avas 132. Since then her tem- 
perature has been normal. Four altem])ts were made to induce labor. 
Each time she had a few cramps when the packing was removed. At 
the third attemjit, b\'b. 12, 1940, some material was removed which the 
pathologist reported to lie placenta! ti.ssuc Avith decidual cells and col- 
umnar epitlielium. IlGAA’cver, no villi Avere seen. The ])ationt had quite 
a hemorrhage at this time and a small transfusion Avas given. At this 
time some doubt arose as to Avhether the fetus Avas Avithin the Ait crus. A 
Friedman te.st Avas rc]Aeatod and a soft tissue x-ray Avas taken in hopes 
of clemon.st rating the uterus. The h’riedman te.st Avas ueptive and the 
x-ray sboAved a small fetal .skeleton lying tran.svei'sely .iust above the 



Fig. 1. — Gestation sac oponccl, .showing inside surface of sac and entire fetus. 

pubes. No uterine shadoAV could be seen. The patient Avas in excellent 
condition except that she could not read. When she AA^alked about there 
Avas a .small amount of uterine bleeding. Urine Atms negatiA'e. Blood 
count Avas red cells 3,460,000; leucocytes, 13,500; polymorphonuelears, 
77 per cent; hemoglobin, 70 per cent; blood pressure, 120/86. Heart 
and breath sounds Avere normal. The abdomen Avas rounded and there 
Avas a mass that reached lialfAvay to the umbilicus. Vaginal examination 
shoAved marked pigmentation of the mucosa. There Avas no vaginal 
discharge. The introitus Avas nulliparous. The cervix Avas just back 
of the pubis. It Avas soft, uneflfaced, and admitted a finger for about 
an inch. The pelvis Avas filled Avith a firm unmovable mass. Examina- 
tion caused the patient no pain. The abdominal mass could not be out- 
lined by bimanual examinalion, but seemed to extend about halfAvay 
to the umbilicus. 

The discussion of the case centered about the question as to AAdiether 
the fetus Avas Avithin or Avithout the uterus. The negative Friedman 
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would seem that nature is periorming an experiment for us to see if 
the location of the placenta made any difference. In Spiegelberg’s case 
the placenta was within the tube. In our ease it "was within the ovary. 
In Allen, Schumann, and Ewart ’s it was in the abdominal cavity and pre- 
sumably that was true also in Holst’s and Lafon-Maygiaer’s cases. 
Eclampsia is possible, regardless of where the placenta is located. The 
next question is the relative frequency of eclampsia wheiv the placenta 
is implanted in or on tissues outside the uterus. The frequency of 
eclampsia is variously stated as once in 300 to 500 cases. If the same 
frequency obtained for ectopic pregnancy, it would mean that there 
have been from 2,100 to 3,500 eases of misplaced gestation of at least 
five months ’ duration. Certainly that many have not been reported. 

Clinically this group of 7 extrauterine pregnancies with eclampsia is 
interesting. j\Iost of the patients complained of the usual symptoms of 
ectopic gestation, i.e., abdominal pains and vaginal bleeding. The tox- 
emia aiipeared rather earlier than is usual in uterine pregnancy, only 
one of the patients being at term. The diagnosis of the ectopic preg- 
nancy was made only once before the convulsions occurred. In this case 
the babj’’ lived for several hours after it was delivered by laparotomy. 
In 5 eases the babies died before a correct diagnosis was arrived at. 
In the second case the correct diagnosis was made while the baby was 
alive, but the mother died undelivered. In the third case the fetal bones 
were discharged through a fistulous opening. In the fourth, fifth, sixth, 
and seventh cases, the fetuses ivere removed by laparotomy and the in- 
duction of labor was attempted in the first, third, sixth, and seventh 
cases. Three mothers died, two undelivered, and the third of internal 
hemorrhage after operation. Two recovered after stormy convales- 
cences, and two after uncomplicated convalescences. In our case a 
diagnosis of extrauterine pregnancy was made before operation. That it 
was a primary ovarian pregnancy was not suspected until the abdomen 
was opened. Fortunately, she made an uneventful recoAmry. 
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No germinal epithelium was observed at any of the places sampled, but 
at one place a mcsothclial covering was seen. 

“Sections from the wall in the placental area showed many chorionic 
villi. The superficial zone in these sections was somewhat suggestive 
of ovarian stroma, but not conclusivcl.v so. One probable ovarian follicle 
of moderate size was seen. On the whole the microscopic studies are 
sufficient to demonstrate that ovarian tissue was present in the outer 
stratum of the sac at the several places sampled.” Thus the case fulfills 
all the essential criteria for ovarian pregnanej’’, rnz., (1) the gestational 
sac occupied the position of the ovary; (2) the tube on the affected side 



Fig. 2. Fig. 3. 

Fig. 2. — Part of large ovarian follicle; FG, follicular cavity, SG, stratum granu- 
losum ; TF, theca follicuU; TG, theca lutein cells. (Photomicrograph under high 
power. ) 

Fig. 3. — Shows wall of large ovarian follicle and adjacent ovarian stroma includ- 
ing many theca lutein ceils and an early follicle (EF). (Photomicrograph under high 
power.) 


was intact and showed no evidence of gestation; (3) the gestational sac 
was connected with the uterus by the uteroovarian ligament; (4) definite 
ovarian tissue was found in the Avail of the sac in different places ; and, 
(5) there Avas placental tissue Avithin the ovarian stroma. 

DISCUSSION 

The rarity of the combination of eclampsia and ovarian pregnancy 
is not surprising. In the first place, eclampsia seldom occurs in the 
first half of pregnancy. Stander® says that fcAver than 60 cases have been 
reported. In the second place, ovarian pregnancy is rare and such a 
pregnancy rarely extends into the second half of pregnancy. The same 
can be said for extrauterine pregnancy as a group. 

We knoAv that the presence of the fetus is not neeessaiy in order to 
have eclampsia but that the presence of the placenta is necessary. It 
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balloon of the “Micky Mouse” variety with two ears, which when dis- 
tended with water fixed themselves in the cornua of the nterns, thereby 
preventing the expulsion of the balloon. Tracings of uterine contractions 
were recorded immediately after the third stage of labor and on the 
fifth, tenth, and fifteenth days of the puerperium. After the.normal con- 
tractions had been recorded, the patient was given 1 c.c. of obstetric pitu- 
itrin snbcntaneonsly and a subsequent tracing was obtained. Two of the 
patients received a course of estrin therapy after the fifteenth day and 
the effect of this hormone on the puerperal uterus has been observed. 

NORMAL PUERPERAL CONTRACTIONS 

Examination of the tracings will reveal that the contractions were 
similar in all 6 cases (Pig. 1). It may therefore be assumed that these 
tracings represent an accurate picture of uterine motility in the puer- 
perium. Contractions which followed the delivery of the placenta were 
high in amplitude, recurred on an average of every three minutes, and 
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FIs'. 1. — Contractions immediately after the tliird stage are high m amplitude, 
frequent, and have a long duration. On the fifth day they are greatly reduced m 
amplitude, rate, and duration. On the tenth day the uterus has lost most of its 
intrinsic motility and on the fifteenth day the uterus does not contract. 


lasted about seventy seconds. On the fifth day the contractions were 
considerably reduced in amplitude ; occurred somewhat more irregularly, 
every four to seven minutes; and had a much shorter duration, usually 
lasting thirty seconds or less. On the tenth daj^ uterine motility was 
practically lost in all cases, there Avere no regular contractions, and the 
uteri were atonic. On the fifteenth day of the puerperium the uteri 
Avere absolutely nonmotile, contractions could not be elicited by in- 
creasing the pressure AAuthin the balloon nor by vigorous massage of the 
fundi. 

It is interesting to recall that during pregnancy the estrogenic hor- 
mone is produced in an ever increasing amount until shortly before or at 
the onset of labor. The urinaiy titers of this hormone fall off abruptly 
after the delivery of the placenta. This Avould be expected in view of 
the fact that the placenta is by far the most efficient organ of estrin 
production. Woman is more nearly castrate in the midpuerperium, 
endocrinologically speaking, than at anj’- other time during her repro- 
ductive life. This has been shoAvn by studies on urinary estrin titers 
and biopsies of the vaginal epithelium. The progressively diminishing 











PUERPERAL UTERINE CONTRACTIONS*:^ 

William Dickers, Richmond, Va. 

C ontractions of llio puorpor.-il uloi-us are Oinically iiii])ortant 
for Lvo reasons: I^irsl and most important, the contractions of the 
myometi'ium are necessary for tlie jirevention of hemorrhage; second, 
they liave some interest in relation to aftei’-pains. Immediately after 
the delivery of the ])lacenta the open sinuses at the placental site are 
closed by this mechanism. Interlacinp: fibers of the myometrium act as 
an efficient means of controlling bemori-hage only when the muscle fibers 
eontrael. The physiologic mechanism operating to produce these 
rhythmic contractions in the ])ost-partum jicriod is not well under.stood. 
The pattern of diminishing uterine motility and diminishing response to 
oxytoeics in the ])uerperium has been shown for the first time by this 
study. This study has also demonstrated the importance of one factor, 
estrogenic hormone stimulation, the iiresence of which is necessary for 
normal uterine contractions and normal oxytocic response in the puer- 
perium. 

TECHNICAL PROCEDURE 

Six normal pvimiparas have been studied after spontaneous labor at 
term and low forceps delivery. The.se patients received no amnesic or 
analgesic drug during labor, and they were delivered under novocain 
infiltration and ]nidendal nerve block. This Avas done in order to 
eliminate extrinsic factors which might interfere Avith the normal 
phy.siology of the puerperal uterus. In order to be absolutely certain 
that no external agent Avas introduced to confuse the results, epinephrine 
Avas not added to the novocain solution. The placenta Avas alloAved to 
separate spontaneously in each case and Avas delivered by traction on the 
cord Avdth the uterus held high in the abdomen. Immediately after de- 
liA'ery of the placenta the patient A\'as redraped, the vagina thoroughly 
cleaned with tincture of metaphen through a large sterile speculum, the 
cerA'ix exposed, and a rubber balloon of 100 e.c. capaeitj' introduced 
by means of a uterine dressing forceps into the fundus. The balloon Avas 
attached to a cannula Avhieh connected by Avay of a rubber tube to the 
mechanical inkAvriter. The mechanical inkAAU-iter Avas so situated that 
contractions of the uterus Averc recorded on a revolving kymograph 
equipped Avith a timer. The balloon Avas then inflated Avith sterile Avater 
until pressure in the system Avas approximately 80 mm. of mercury. The 
capaeity of the uterine cavity immediatel}' after the third stage is 70 to 
100 c.c. This capacity diminishes during the puerperium until on the 
fifteenth day the average capacity is 10 to 25 c.c. There Avas considerable 
difficulty in the first experiments because the uterus repeatedly expelled 
the balloon. This annoying dilemma Avas finally solved by using a toy 

*Read at the Annual Meeting of the South Atlantic Association of Obstetricians 
and Gynecologists, Atlanta, Ga., Februarj" 6 and 7, 1942. 
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the fall in lilood estrin. Two patients (Cases 4 and 5) were given 1 mg. 
of estradiol benzoate (progynon B) daily on tlie fifteentli, sixteenth, 
scventeentli, and eighteenth day.s of iJie pnerperinm. Tracings taken 
on the eighteenth day show a good return of spontaneous contractions of 
the uterus (Fig. 3). Tlie contraelions are low in amplitude, occur every 
two to tliree minutes, and have a relatively short duration. The most 
significant recovery wliieh resulted fi-om tlie estrin tlierapy was demon- 
strated by the marked response to pituilrin whicli folloived tlie estrin as 
compared with the total absence of response in the nontreated eases 
(Pig. 2). This observation is of real jiractical importance in relation to 
hemorrhage during the late pnerperinm. It would certainly seem wise in 
the light of these results to treat all hemorrhage after the fifth day post 
partum by first priming the uteims with estradiol and administering the 
oxytocic after the utei'us has been rcsensitized. The administration of 
oxytocics is worthle.ss after the tenth day. How long a time is required 


LATE puerperal COIITRACTIONS • AFTER ESTRADIOL 


Cm* 

IStha Day post-partma 




1 

5. 











miiuteB' 


Fig. 3. — Uterus is quiet on tlie fifteenth clay post partum : no intrinsic motility. 
After 1 ni^. of estradiol benzoate for four day.s. intrinsic motility is restored and the 
uterus again becomes sensitive to pituitrin. 


to resensitize a uterus with estrin in the late pnerperinm, I do not know 
but I fear that, with the natural esti'ogens, a minimum of twenty-four 
hours is required. In my experiments I arbitrarily took the tracing after 
four days of therapy. Perhaps dicthystilbcstrol may act more quickly. 

CONCLUSIONS 

1. Puerperal uterine contractions liave been studied by means of an 
intrauterine balloon connected to a mechanical inkwriter which records 
the tracings of the contractions upon a revolving kymograph equipped 
with a timer. 

2. The uterus rapidly loses its spontaneous contractions during the 
pnerperinm. After the tenth day no contractions occur. ‘This loss 
parallels the drop in blood estrins. 

3. Oxytocic response to pituitrin is rapidly lost during the puer- 
perium. After the tenth day no response can be recorded. 

4. A certain degree of intrinsic motility can be restored by the admin- 
istration of estrin and the uterus is again sensitized to pituitrin. Puer- 
peral hemorrhage after the fifth day should always be ti'eated by estrin 
plus pituitrin. 


805 West Franklin Street 
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uterine motility during the puerpcrium parallels the decline of the 
cstrin titer hi the blood, as this hormone is eliminated during the post- 
partum period. It would certainly seem logical to assume, in view of 
this observation, that the loss of intrinsic uterine motility as shown in 
the tracings was the result of the lack of estrin stimulation. This hypotli- 
esis, it is thought, may be strengthened by studies soon to be made 
relative to the return of uterine contractions and their relationship to 
endogenous estrin recovery. It will be sliown in this report that in- 
trinsic motility may be restored by the exogenous administration of 
estradiol benzoate. 


OXYTOCICS IN THE PUERPERIU5I 

The same 6 patients in whom spontaneous contractions have just been 
described were given 1 c.e. of pituitrin subcutaneously immediatelj^ 
after the previous tracings were recorded. When the tracings were 
examined, it was noted that the response immediately after the third 


P U E R P E R A L C 0 M T R A C T I 0 H S • AFTER PIIUIIRIH 



the tenth day, and no response in any patient on the fifteenth day. 

stage was marked. The uterus became tetanic within three to four 
minutes, and this tetany persisted for a variable length of time, in most 
cases about seven minutes. Perhaps even more significant than the 
tetany was the stimulation to more frequent contractions of a higher 
amplitude which followed the tetany. This secondary response was a 
most variable one, lasting in 1 case ten minutes and in another, over 
sixty minutes. On the fifth day the oxytocic response to pituitrin was 
reduced. There was moderate tetany followed by a period of hyper- 
motility which lasted for a variable length of time. On the tenth day 
post partum, there was a very slight response to pituitrin in two eases 
folloAved by some motility but such response was absent in 4 eases. All 
of the cases failed to show any response on the fifteenth day. The uterus 
in the late puerperium loses its intrinsic motility and its ability to react 
to pituitrin (Fig. 2). 

EFFECT OF ESTRADIOL BENZOATE 

It may be assumed that the loss of uterine motility in the puerperium 
is the result of estrin depletion. The loss of uterine sensitivity parallels 
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Caldwell and Moloy’s android pelvis in liis classification, holding that 
this is not a true parent type, bnt represents an abnormal pelvis showing 
the effect of obscure growth or nutritional defects. 

Gynccoid . — The pelvic inlet is circular or slightly flattened antero- 
posteriorly; its greatest transverse diameter passes through the central 
part of the anteroposterior diameter. There is a wide sacrosciatic notch, 
broad at the base and at the apex. The sacrum is backward in direction 
with a deep concavitjL There is a Avide subpubic angle and the pubic 
rami are short, giving a decreased depth to the pelvis. 

Android. — The pelvic inlet is “heart sliaped” so that the forepelvis 
is narrowed and the available space is diminished. The available space 
in the posterior pelvis is encroached upon liy the exaggerated promon- 
tory. The greatest transverse diameter of the inlet is displaced pos- 
teriorly. The bore of the pelvis converges toAvard the outlet, the “funnel 
pelvis.” The sacrosciatic notch is narroAv at the apex, indicating a 
decreased bone length in the posterior iliac portion of the inlet. The 
sacrum is usually foinvard A\dth a poor concavity. The subpubic angle 
is narroAv and the pubic rami are lengthened giving an increased depth 
to the pelvis. 

Anthropoid. — The inlet is relatively long anteroposteriorty and short 
transversely. The gi’catest transverse diameter is at the midpoint of 
the anteroposterior diameter. The direction of the sacrum is usually 
bacliAvard Avith a marked promontory and a shalloAv concavity. There 
may be moderate narroAving of the subpubic angle. 

Platypelloid. — The anteroposteidor diameter of the inlet is relatively 
shortened and the transverse diameter relatively Avidened. According to 
Thoms there must be a difference of 3 cm. or more to be so classified. 
The saei’oseiatic notch appears narroAved; there is usually -a Avide sub- 
pubic angle. 

TECHNIQUE 

The technique of obtaining the anteroposterior diameter of the pelvic 
inlet by the four available methods requires further consideration: 
First, the diagonal conjugate and the estimated tr^ie conjugate.^ The 
details of obtaining this measurement require no explanation. It is cus- 
tomary to subtract 1.5 to 2 cm. from the diagonal conjugate to estimate 
the eonjugata A'^era. Second, the anteroposterior diameter of the pelvic 
inlet at operation. At the time of abdominal operation, this diameter 
may be measured directly. The DeLee outlet pelvimeter is particular^ 
suited for this purpose. The operator holds one arm of the pelvimeter 
against the promontoi’y of the sacrum; his assistant places the other arm 
against the inner surface of the symphj'^sis 1.5 cm. inferior to the superior 
margin. A reading is talcen and recorded. For the purpose of eliminat- 
ing the personal factor so far as possible, the operator and the assistant 
may rcAmrse the manner in AA^hich the measurement is made and another 
reading recorded. Third, the anteroposterior diameter^ by means of 
x-rays directed pei’pendicular to the plane of the pelvic inlet. 

The method is that of Thoms as modified by Torpin for speed and 
convenience. The patient is seated on the apparatus and the posterior 
marker set at the junction of the fourth and fifth lumbar vertebrae; 
tlie anterior marker is set at a point 1.5 cm. inferior to the superior 
margin of the sj^mply^sis. The patient is adjusted so that the tAvo 



COjMPARATIV]^ j\lEASrREj\IENTS OF THE FEMALE PELVIS'* 

Kexxeth Hickixsox, ]\I.U.’, axd Ivax ]\L Pkocter, M.D., F.A.C.S., 

Ralek'.h, N. C. 

T here are four luelhods by Avliieli tlic cliamctcr.s of the pelvis may 
be measured; (1) The diasional conjugate may be obtained and the 
true conjugate estimated from it by subtracting 1.5 to 2 cm., (2) X-rays 
may be directed into tlie i)elvic inlet ])y the technique of Thoms, Torpin, 
and others, (3) X-rays may be dii'ccted lateral to tlie pelvic inlet by the 
technique of Thoms. Jacobs and others, and finally, (4) the patient may 
be operated upon and the true conjugate measured directly. 

Cla.ssification of tlie ai’chitecture of the pelvis is po.ssible by the use 
of the x-ray. Several classifications are available. The more recent 
stem from the work of Turner and are based on morphology. Cald- 
well, Moloy, and Thoms have led in this work. They have borrowed 
extensively from the anthropologi.st, basing their cla.ssification on the 
contour of the jiclvie inlet. 

This study is undertaken with the purpose of comparing the antero- 
posterior diameters of the pelvis obtained by the four methods outlined 
above. Such a comparison should assist us in evaluating the meaning 
of the diagonal conjugate; it should further assist us in formulating an 
opinion as to the accuracy of x-ray pelvimetry. Furthermore, if in 
addition to diameters, the structure and contours of the birth canal are 
studied both hy x-ray and physical means, we are aided in the clinical 
evaluation of the female pelvis. 


PELVIC CLASSIFICATION 


CALDWELL AND MOLOY 

Gynecoid 
Android 
Antliropoid 
■ Pl.atypelloid 
Mixed forms 
Asjnnmetrical 


' THOMS 
Mesatipellic 
Bracliypellie 
Dolichopellic 
Platypellic 
Mixed forms 
Asymmetrical 


The classification used is that of Caldwell and Moloy. The classifica- 
tion of Thoms is included for the purpose of clarity and comparison. It 
should be noted that Thoms uses the terms mesatipellic (round inlet) 
and brachypellie (transversely oval inlet) to describe Caldtvell and 
Moloy ’s gynecoid pelvis. In the Tlioms’ system, the dolichopellic pelvis 
is the anthropoid pelvis of Caldwell and Moloj"; the platypellic pelvis 
is obviously the same as the platypelloid pelvis. Thoms does not include 

‘Presented at the Annual Meeting of the South Atlantic Society of Obstetricians 
and Gynecologists. Atlanta, Ga., February 7 , 1942. 
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Table IA. Suaimaky oe Study 


PROCEDURE 

NO. CASES 

Studied by x-ray xielvimetry 

300 

Studied witli both anteropostei’ior and lateral plates 

229 

No difference in true conjugate comparing antero- 

191 (83%) 

posterior and lateral x-rav plates 


Studied digitally (diagonal conjugate) i 

222 

Measured at time of aljdominal operation j 

44 


Table IB. 


VARIATIONS IN CROUP 

CJI. 

Average difference in true conjugate coinxiaring 

0.34 

anteroposterior and lateral x-ray plates 


Shortest anteroposterior x-raj' diameter 

S.75 

Longest anteroposterior x-raj' diameter 

34.0 

Shortest x-ray transverse diameter 

10.5 

Longest x-ray transverse diameter 

15.0 

Longest diagonal conjugate 

13.0 

Shortest diagonal conjugate 

9.0 

Longest operative measuroiuont 

13.0 

Shortest operative measurement ; 

8.0 


It must be assumed tliat the most accurate method of measuring the 
anteroposterior diameter of the i)elvis is the one actually made under 
direct vision at the time of abdominal operation. Comparison of these 
measurements with those made by x-ray should give an indication of the 
aceiu’acy of the latter as a measuring device. As indicated in Table II, 
in 40 per cent of the eases measured by the first x-ray technique and in 
41 per cent of the eases measured by the second x-ray teeluiique, the 
operative and x-ray measurements were the same. This is not a high 
degi’ee of accuracy. Dismissing for the purpose of discussion the errors 
due to faulty technique, the disagreement in the remaining 60 per cent 
of the cases may be explained on this basis; that the x-ray measures bone- 
to-bone only and any other technique, including the measurements made 
at the time of operation, is soft tissuc-to-soft tissue measurement. _ We 
were frequently surprised at the amount of tissue lying on the inner 


Table II. Cojipakisox Operative Measukejients With Anteboposterior axd 
Lateral X-Ray Measuke.ments ix 44 Cases 


A-P x-ray longer by 

0 

(equal) 

o:5-o.9 

cm. 

1.0-1.4 

cm. 

1.5-1.9 

cm. 

total 

Number of cases 

18 

(40%) 

9 

M 

3 

34 

A-P x-ray shorter by 

0 

0.5-0.9 


1.5-1.9 


cm. 

cm. 


cm. 

- 

Number of cases 


5 

4 

1 

10 

Lat. x-ray longer by 

0 

(equal) 

0.5-0.9 

cm. 

1.0-1.4 

cm. 

1.5-1.9 


Number of cases 

17 

(41%) 

15 

5 

2 

39 

Lat. x-ray shorter by 

0 1 
cm. 

0.5-0.9 

cm. 

1.0-1.4 

cm. 

1.5-1.9 

cm. 


Number of cases 



2 


2 
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markers are equal, since Caldwell has shown that a distortion of contour 
of the inlet may occur if the plane of tlie pelvic inlet is not at right 
angles to the center ray. An exposure is made according to the body 
structure and degree of pregnancy of the woman, and she is removed 
from the apparatus without disturbing the x-ray tube, markers, or plate. 
A lead grid perforated at centimeter intervals is placed on the markers 
and a flash exposure made. Fourth, ihc antcroiJostenor diameter hy 
vicans of x-rays directed lateral to the pelvic inlet. 

The method is that of Thoms and Jacobs modified by ourselves for 
speed and convenience. The patient stands vuth the right hip against 
the vertical table top, the loft hip is directed toward the x-ray tube. She 
is adjusted so that she is at exact right angles to the center ray. The 
center ray is directed at a point 3 cm. below the anterosuperior iliac 
spine and at the center of the hip. An exposure is made aceording to 
the body structure and the degree of pregnancy. Before leaving this 
position the distance from the genital crease to the table top is measured. 
Tlie patient is removed, the table is returned to the horizontal and the 
Torpin apparatus replaced. The markei’s are set at the distance 
measured from genital crease to table top minus one-half inch for thick- 
ness of the board. The lead grid is placed upon them and a flash ex- 
posure is made. 

It is seen that by the use of the x-raj’-, two flat plates of the peMs are 
obtained. The first, an anteroposterior picture, reveals the contour of 
the pelvic inlet; in addition to this a centimeter scale has been super- 
imposed, permitting the reading of the diameters of the inlet. These 
diameters are read directly from the plate since the lead grid has been 
placed in the plane of tlie inlet and any distortion due to the x-ray is 
reproduced in equal amount in the centimeter markings on the plate. 

The second, a lateral picture, reveals the arcliiteeture of the birth 
canal. Fi’om it the position, shape, and concavity of the sacrum, the 
contour of the sacrosciatie notch, and the depth of the pelvis may be seen. 
In addition, a corrected centimeter scale has been superimposed in the 
sagittal plane of the pelvis. The anteroposterior diameter of the pelvic 
inlet may be read from the grid markings (although not directly). An 
individual scale is made for each lateral plate, this applied to the film 
and the reading taken. 

COMPARATIVE JIEASUREMENTS AND CLASSIFICATION 

In this study fii'st, the anteroposterior diameter of one x-ray technique 
is cheeked for accuracy against the same diameter obtained by the second 
x-ray technique. Second, the anteroposterior diameter of the pelvis 
obtained by x-ray is checked for accuracy against the same diameter 
measured at the time of operation. Third, the anteroposterior diameter 
obtained by x-ray is compared with the diagonal conjugate. Fourth, the 
anteroposterior diameter measured at the time of operation is compared 
with the diagonal conjugate. 

From a study of Table I it is seen that in 83 per cent of the eases the 
anteroposterior x-ray compared favorably with the lateral x-ray. The 
anteroposterior diameter was the same in both, allowing an error of 
4 mm. This error seems acceptable since in our experience the same ob- 
server will not re-measure a diameter closer than that figure. Further- 
more, two observers measuring the same diameter will var}^ as much as 
4 mm. in their readings. 
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Table IV. Comparison Diagonal Conjugate With the Operative Measure.ment 

IN 44 Cases 


Diag. Conj. greater by 

0 

(equal) 

0.5-0.9 

cm. 

1.0-1.9 

cm. 

2 plus 
cm. 

TOTAL 

Number of eases 

14 

(32%) 

12 

(27%) 

8 

2 

1 

36 

Diag. Conj. less by 

0 

cm. 

0.5-2 plus cm. 

Number of cases 

0 

S 

(18%) 

8 


It is, therefore, seen that in this group the same conclusions are sug- 
gested : First, that in 77 per cent of the cases one is nearer correct in 
the clinical evaluation of the pelvis if the unmodified diagonal conjugate 
is accepted as the same as the true conjugate; second, that if 1.5 cm. 
were subtracted, one would have been right so far as the estimated true 
conjugate is concerned in 18 per cent of these eases only; third, that if 
2 cm. were subtracted, one would have been right twice out of 44 times. 

Table Y. Comparison of AAmRAcES 


average DIAJtETER ENTIRE GROUP 

CM. 

Anteroposterior x-ray 

11.5 

Transverse x-ray 

12.6 

Diagonal conjugate 

11.5 

Anteroposterior operative 

11.2 


Upon inspection of Table V, it is interesting to note that the same 
conclusions as those just outlined are indicated when one considers 
averages rather than actual diameters. It is seen that tlie average antero- 
posterior diameter by x-ray, the average true conjugate bj’- actual 
measurement, and the average diagonal conjugate for this group are 
essentially the same measurement. 


Table VI. Classification of Pelves 


CLASSIFICATION AFTER CALDWELL AND MOLOY 

NO. CASES 

PER CENT 

Gynecoid 

222 

74.0 

Android 

4 

1.33 

Anthropoid 

5 

1.66 

Platypelloid 

5 

l.DU 

Mixed forms 

58 

19.0 

Asymmetrical forms 

5 

1.66 


The classification (Table VI) of this “average pelvis” for the senes 
is gynecoid. Its inlet would appear round to the eye, but upon actual 
measurement it would be slightls’’ oval in the transverse direction. 
Seventy-four per cent of the pelves were gynecoid; 19 per cent were 
mixed forms. Concerning this latter classification, an explanation is 
necessary. A pelvis may be classified as mixed (for instance gjuiecoid- 
android) by which is meant that the posterior pelvis is gynecoid in struc- 
ture and the forepelvis in android. In this series a pelvis was not 
classified as mixed unless tlie modifying factor was felt to be so marKecl 
as to influence the clinical course of labor. 
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surface of the s.vmphysis. In support of this explanation is the further 
factor, seen in the table, that in the majority of these cases the x-ray 
measurement was longer than the corresiionding measurement made at 
operation. 

One is accustomed to subtract 1.5 to 2 cm. from the diagonal conjugate 
to obtain the true conjugate. A measurement so obtained is obviously 
not an accurate one since it is based on estimation. It seemed to us that 
by comparing the diagonal conjugate with the true conjugate, measured 
by x-ray and at the time of abdominal operation, some opinion as to the 
clinical value of this estimated true conjugate might be forthcoming. 


Table III. Compauiso.x Pi.uioxAE Cox.ut.ate tVrni AxTEUorosTEiuoK and 
Latebae X-Ray ilEAsruEMEXTs ix 222 Ca.se.s 


A-P x-ray longer by 

0 

(equal) 

0.50.0 

cm. 

1.0-1.4 ' 
cm. ; 

1.5-1.9 ] 
cm. 1 

2 plus 
cm. 

total 

Xiiiiiber of cases 

S!) 

(40%) 

58 

(20%) 

0 ! 

1 

1 

0 

0 

147 

A-P x-ray sliorter by 

; 0 
cm. 

0.O-0.9 

cm. 

l.tl-1.4 

cm. 

■3H 

2 plus 
em. 1 


Number of cases 

! 0 

1 48 

(14%) 

0 

2S 


75 

Lat. x-ray longer bj' 

1 

0 

(equal) 

0.50,9 

cm. 


1.5-1.9 

cm. 

HHi 


Number of case.s 

04 1 

59 

1 0 

0 

i 0 I 

12.3 

Lat. x-ray shorter by 

0 

cm. 

0.5-0.9 
cm. : 

1.0-1. 9 cm. 


Number of eases 

0 

32 i 

22 

54 


Attention is called to three facts in Table III comparing the diagonal 
conjugate and the x-ray true conjugate: (1) The fact that in 40 per 
cent of the eases the diagonal conjugate and the x-ray true conjugate 
were the same ; (2) the fact that in 14 per cent of the cases the diagonal 
conjugate was greater than the x-ray true conjugate as Avould be an- 
ticipated, but that contrary to expectation this difference is neither 
1.5 cm. nor 2 cm., but is less than 1 cm.; (3) the fact that in 26 per cent 
of the cases so compared the diagonal conjugate was actually less than 
the true conjugate. In this last group of eases, subtracting 1.5 to 2 cm. 
from the diagonal conjugate ivould not only fail to approximate the true 
conjugate, but ivould greatly increase the error already present in any 
estimated measurement. 

So far as the clinical evaluation of the pelvis is concerned one Avould, 
therefore, seem nearer correct in 80 per cent of these cases if the un- 
modified diagonal conjugate were accepted as the same as the x-ray true 
conjugate. In this group of eases one would have been right in only 
12 per cent of tlie cases if 1.5 cm. were subtracted from the diagonal 
conjugate; and right 4 times out of 222 if 2 cm. had been subtracted. 

.Similar conclusions arc apparent when the diagonal conjugate is com- 
]iared with the true conjugate measured at the time of abdominal opera- 
tion (Table IV). Here the following facts, closely corresponding to the 
above, are found: (1) that in 32 per cent of the eases the diagonal con- 
jugate measured digitally and the true conjugate measured at the time 
of operation are the same, (2) that in 27 per cent the diagonal conjugate 
is greater but by less than 1 cm., and (3) that in 18 per cent the diagonal 
conjugate was less than the true conjugate. 
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third iUid fourth days ])ost partuiii, and the. patient was disciiarged from 
the hospital in good condition on Jan. 35, 1941. 

On the cigliteenth day iiost partiim, the patient telephoned that she 
was haying crainplike uterine pains and also pain in the region of the 
appendix. When seen at home she exhibited no unusual symptoms e.x- 
cept for a moderate tenderness oAmr the uterus and in the area of the 
right ovary, and a slight increase in the lochia, which had iireviously 
almost stopped. She Avas giAmn a course of ergotrate, and bed rest and 
heat to ovarian region Avere adAUsed. 

The folloAving day she felt aa'cII, and remained so until the tAventy- 
second post-partum day, Jan. 30, 1941, at AAdiich time she had a sudden 
massive hemorrhage, estimated at 1,500 c.c. The patient Aims immedi- 
ately returned to the hospital and taken to the operating room Avithin 
an hour of the hemorrhage. Exploration of the uterine caAut}^ Avith the 
gloved finger revealed the entire eavit.v to be filled Avith tissue Avhich 
had a rather firm, leathery feel, and Avhich Avas densely adherent. Sca^- 
eral small pieces of this tissue Avere remoAmd by the gloAmd finger, and 
the diagnosis on frozen section, later by permanent section, was chorion- 
epithelioma. 

At the time of remoAml of the aboAm tissue, the patient became prac- 
tically pulseless and in apparent shock. The uterus Avas quickly packed, 
and the patient AAms returned to her room. She responded Avell to gen- 
eral supporthm measures. X-ray examination on Jan. 31, 1941, shoAved 
no involvement of the chest. 

On Feb. 1, 1941, folloAAung a preoperative transfusion of 475 c.c. of 
eitrated blood (the red blood count being 3,040,000 and the Hb 60 per 
cent prior to transfusion), a panhysterectomy Avas performed. The 
postoperative course Avas uneventful. 

Sections from the uterus were diagnosed as syncytioma. Because of 
this variation in the report on the tissue removed from tlie uterine cavity, 
and that adherent in the uterine cavity, the specimen Avas takeii to an- 
other pathologist Avho made independent sections and AAdiose opinion AA'as 
that the tissue shoAved no definite malignant clianges, but merelj’- oblitera- 
tion of the uterine Avail by pressure. 

With this further confusion in the pathologic picture, it Avas felt ad- 
visable to secure still another opinion, principally because of the prog- 
nosis for the patient. Therefore, the specimen Avas sent to the pathology 
department of one of the nearby university medical schools. They sent 
a most complete and detailed report, Avhich may be summarized liy the 
folloAving paragraph : 

“It is our impression that differential diagnosis in this case rests be- 
tAveen syncytial endometritis or ijlacental polyp. It is our impression 
after revieAv of the gross and microscopic findings that the picture is best 
described by the term placental polyp and represents retained placental 
tissue AAdiich has maintained its attachment to the uterine Avail and Avith 
Avhich it is incorporated. This process might be included by some under 
the first mentioned term, syncytial endometritis, though the lack of 
syncytial infiltration is against this designation. It is our impression, 
thus* that Ave are dealing Avith a persistence of placental elements Avith 
associated infection and necrosis and not AA'ith a tumor process. ’ ’ 

COMMENT 

In describing chorionepithelioma, DeLee- mentions that one of the 
many names by AAdiich it has been called is “inA'ash-e placental polyp.” 
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SUMMARY AND CONCLUSIONS 

Since the use of x-ray in obstetrics, four methods are available for 
studying the anteroposterior diameters of the pelvis. A fair degree of 
accuracy is possilile by x-ray methods; in addition, carefully made 
plates afford a satisfactoiy means of classifying the pelvis under study. 
It is necessarj^ to emphasize, hoivever, tliat the x-ray is not the answer 
to an obstetric problem in itself; nor is it an infallible instrument of 
precision; it is another means of stud 5 ' which when added to the usual 
pelvimetry, physical examination, laboratoi'y studies, etc., assists us in 
obtaining the desired answer. When compared with the diagonal con- 
jugate and the true conjugate, measured at the time of operation, it 
gives us a new insight into the value of the diagonal conjugate. In this 
series the unmodified diagonal conjugate appeared to be a more accurate 
measurement in indicating the true conjugate than the one from Avhich 
1.5 to 2 cm. has been subtracted. In the series of 300 women studied, 
the gynecoid pelvis was the predominating t.vpe; mixed forms were the 
next most freciuent. The true “parent type” of pelvis is probably less 
often seen and the mixed forms more often seen than these statistics 
would indicate. Our qualifications for admission into tlie latter group 
may be responsible for this fact. 

226 HUiLSBORO Street 


PLACENTAL POLYP WITH SEVERE LATE PUERPERAL 

HEMORRHAGE'^ 

Charles W. Dorsey, M.D., Roanoiue, Va. 

H AGSTROM,^ in May, 1940, reported a case of severe late puei'peral 
hemorrhage due to placental polyp. He points out that the oc- 
currence of such a condition is apparently infrequent, and bemoans the 
paucity of reports of such cases, both in obstetric textbooks and in the 
general literature. 

The following ease is presented because of its intei’est from the point 
of view of dangerous late hemorrhage and even more so because of the 
difficulty in differential diagnosis which causes tlie warning for a most 
careful pathologic examination to be made in any suspicious case. 

CASE report 

Mrs. L. R., a 23-year-old, white, gravida ii, para i, was delivered of 
her second baby at tei-m on Jan. 8, 1941, the prenatal course and labor 
having been perfectly normal. Labor was of four hours and five min- 
utes’ duration. The placenta was delivered by modified Crede maneuver 
six minutes after the birth of the baby, and Avas apparently complete and 
intact. The blood loss Avas estimated at 150 c.e. The immediate puer- 
peral recovery Avas uncomplicated except for an acute rhinitis in the 

* Presented at the Fifth Annual Meeting of the South Atlantic Association of 
Obstetricians and Gynecologists. Atlanta. Ga., February 6 and 7. 1942. 
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Due to three previous unsuccesslul pregnancies, more tlian average 
precautions were taken to pi'eserve tliis one. Slie ^vas gi^"en lipolutiii, 
one unit every five days, until the end oi; the fifth month, and thjToid 
extract, 11/^ gr., daily throughout pregnancy. 

Her pregnancj^ was uneventful until May 14, 1940, wJien the pelvic 
examination revealed an irregular mass presenting deep in the pelvis. 
Acute hydramnios Avas evident. The patient had gained a total of 36 
pounds during pregnancy, six pounds during the last three weeks. Her 
blood pressure and urine had been noi’mal. 

Roentgen Findings . — Anencephaly with face presentation. 

Labor began spontaneously on June IS, and thirteen hours later she 
was delivered of a dead fetus, presenting all the characteristics of 
anencephaly. 

Case 2. — Mrs. J. M., aged 32 years, para 0, gravida iii, had been 
married nine years. Her general health was good. Two spontaneous 
abortions occurred at three months during the past four years. Smith- 
Hodge pessary Avas inserted for temporary relief of a third-degree retro- 
version of the uterus on April 28, 1939. 

Her last menstrual period occurred on Aug. 4, 1939. The expected 
date of confinement Avas June 11, 1940. General physical examination 
Avas negative. Uterus Avas held in position by the pessary. 

Due to a long period of sterility and tAvo unsuccessful pregnancies, 
this patient, likcAvise, Avas instructed to limit her activities a great deal 
more than in the average case. She Avas given corpus luteum, 1 c.c., every 
three days until the end of the fifth month. She AA^as given thjToid 
extract, gr. 1 / 2 , tAvice daily. Her pregnancy Avas uneventful. She gained 
a total of 20 pounds. Her blood pressure and urinary findings were 
ahvays negative. On May 5, she Aims found to have acute hydramnios. 
Upon vaginal examination no presenting part could be felt. Roentgen 
examination, due to the excessive amount of amniotic fiuid, did not shoAV 
the clear-cut detail desired. The presence of anencephaly was demon- 
strated Avith that part presenting at the pelAdc inlet. 

Labor began spontaneously on June 2 and, after tAventy-seven hours, 
the patient was delivered by podalic version and extraction. The fetus, 
a typical anencephalus, Avas dead. 
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UndoiTbtedlj’- the dividing line between polyp and eborionepithelioma is 
in many eases very finely drawn, and it is the feeling of this antlior 
that a panhystereetomy shonld be immediately performed on snch 
doubtful cases. 
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ANENCEPHALUS (WITH ACUTE HYDRAMNIOS) 
DIAGNOSED BY X-RAY- 

Wait^rly R. Payne, M.D., P.A.C.S., and Hari’ey G. Bland, M.D., 

Newport News, Va. 

A NENCEPHALY is commonly associated with ]i 3 '-dramnios. Clin- 
, ieallj’^, this condition is rarelj’’ diagnosed before the onset of labor 
and more rarely before the rupture of the membranes. Roentgenography 
is a reliable means of demonstrating this anomaly'' long before it is pos- 
sible to make the diagnosis by physical examination. 

In our private practice, the discovery of two eases of anencephaly 
during the eighth month of pregnancy stimulated us to review the litera- 
ture. We were surprised to find that only 31 cases had been reported. 
Harbeson^ reviewed the literature in 1938, finding a total of 25 eases, to 
which he added one of his own. We were able to find 5 other cases, re- 
ported about the same time, which were not included in Harbeson’s 
paper. These eases were distributed as follows : (1) Astier and Vernet® 
reported 2 eases in 1937, (2) H. Kuckens® 1 ease in 1937, (3) SchuberU 
1 case in 1937, and (4) S. G. Sehenek® 1 case in 1940. 

In all cases reported, where a reason was given for making the x-ray 
examination, it was one or all of the following : (1) Absence of the fetal 
head on clinical examination, (2) inability to determine the presentation 
and position by clinical examination, (3) acute hj^dr amnios suggesting 
fetal anomaly. The x-ray findings in these cases were quite uniform, 
showing the absence of the bones of the calvarium and the bones at the 
base of the skull as an in-egular mass, usually quadrangular in shape. 

In our first case, x-ray examination was made because of the peculiarly" 
shaped mass presenting in the pelvis, and because the patient had acute 
hydramnios. In our second case, in the presenee of acute hydramnios, 
we were unable to feel a presenting part. 

In reporting these two eases, we eaU jmur attention to the marked 
similarity in history and clinical course. 

Case 1. — ^hlrs. W. B. H., aged 30 years, para 0, gravida iv, had been 
married nine years. Her general health was good. Three abortions, at 
approximately two and one-half months, occurred during the past three 
years. The last menstrual period. Sept. 18, 1939. The expected date 
of confinement was June 25, 1940. Physical examination was essentially 
negative. All routine laboratory studies were negative except a basal 
metabolism rate of -12, and blood cholesterol 229 mg. per 100 e.c. of 
blood. 


‘Presented at the Fifth Annual Meeting of the South Atlantic Association of 
Obstetricians and Gynecologists, Atlanta, Ga., February 6 and 7, 1942. 
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these two groups of cases, 12 patients treated with female sex hormone 
and 12 treated witli male sex hormone, a random group of 12 eases was 
chosen from the post-partum wards to serve as controls. 

A generous biopsy specimen was taken from both walls of the uterine 
cavity of each of these patients, using a suction curette. At the same 
time, smears were taken from the vaginal epitlielium. Only one patient 
was used to supply these simultaneous endometrial and vaginal speci- 
mens for any one day in the post-partum period. In this way, indi- 
vidual Amriations ivere minimized and yet a large group of patients 
could be sampled. One case from each group was followed lieyond 
this twelve-day period, or until regeneration of the uterine mucosa ivas 
completed apart from the sex hormone effects (to he described). The 
eases Avere Avithout complication and thus represented a good cross- 
section of the average post-partum patients. 

The endometrial specimens AA'cre fixed in Bouin’s solution and stained 
Avith hematoxylin-eosin. The vaginal smears Avere stained Avith acid 
fuehsin. 

The dose of either estrogen or androgen Avas fixed arbitrarily at 10 
mg. by mouth dailj'-, for it represented about the average dose recom- 
mended for either suppression of lactation or as an aid in hastening 
iuAmlution. 

This, then, gave three essentially similar groups of cases of 12 each, 
Avith more prolonged study in one case of each of the hormonedreated 
groups, one case in each group being folloAA-ed until regeneration Avas 
complete. Individual Amriations are noted in the biopsy specimens, but 
the average trend remains of significance. 

PATHOLOGIC DESCRIPTIONS 

In a previous study 1° folloAA'^ed the rate of the regeneration of the 
uterine mucosa in the normal post-partum patient, and studied the 
effect of lactation. Briefly, the endometrium Aims regenerated com- 
pletely by tAvelve days post-partum, although the placental site Avas 
not cast off until six or seven Aveeks post partum, as Williams'^ demon- 
strated. Ovulation took place in the nonlactating post-partum patient 
on an average of six Aveeks post partum, Avith menstruation at eight 
Aveete. Lactation arrested the endometrium in a repaired, resting 
phase, AAdiieh persisted until lactation ceased. Occasionally, there avouIcI 
be evidence that the normal ovarian cycle Avould break through the 
pituitary inhibition of lactation, and that the patient AAmuld OAUilate 
and menstruate Avhile yet lactating; this latter is a Avell-lmoAAm clin- 
ical fact. 

Since this is reported in detail elseAvhere,® only cursory mention Avill 
be made of this normal rate of regeneration as compared to the rate and 
order of regeneration in patients treated Avith the s^mthetic sex hor- 
mones as outlined. No significant departure from the usual picture 
is found in the first tivo days post partum of the hormone-treated cases, 
so description of these slides Avill not be gNen. 

'Female Sex Hormone Influence, Endometrial Biopsies. — These pa- 
tients all had been gwen orally 10 mg. daily of diethylstilbestrol, and 
each day represents an individual case. 

Three-day post-partum .specimen: Vacuolated decidual cells Avith no 
definite eAudence of iiiAmlution, the cell outlines Avere someivliat in- 
distinct. The gland epithelium Avas Ameuolated Avith sivelling of the 



CHANGES IN THE FEMALE GENITAL TRACT DURING THE 
PUERPERIUM INDUCED BY SEX HORMONE THERAPY 

Robert N. Rutherford, M.D., Seattle, Wash. 

(From the Department of Obstetrics, Harvard Medical School, and the Department 
of Pathology, Boston Lying-in Hospital) 

T he ease with Avliieh modern therapeutists can prescribe constant, 
effective dosages of 1ooth synthetic male and female sex hormones has 
resulted in an ever-wideniiig scope of clinical uses. Their employment 
has been most apparent in problems of abnormal uterine bleeding, fail- 
ure of ovulation, sterility, ante-partum bleeding, or menopausal har- 
assments. Sex homone therapy in the postpartum phase has been 
limited to puerperal breast comfort^ or to efforts to hasten involution 
of the uterus 'with resultant improvement in puerperal morbidity." 

The extensive literature which already has accumulated regarding 
the use of the estrogens and of the androgens in puerperal breast prob- 
lems need not be reviewed. The majority of investigators feel that 
there is a definite place for such therapy, although the information 
regarding the side-effects of these agents is but slight. This paper 
will inquire into those changes. 

Markee® noted the maintenance of good blood supply to the uterus 
using the estrogens. Wolf^ and Palls, Lackner and Krohn® reported 
that the estrogens lend better tone to the post-partum uterus by increas- 
ing its contractility, and the former additionally noted that estrogens 
sensitize the myometrium to oxytocics. With this in mind, Connally and 
others" employed the estrogens in 200 cases in an effort to decrease 
post-partum morbidity. Five milligrams of diethylstillDestrol were given 
by mouth, beginning immediately after delivery, and were continued 
as a 5 mg. daily dose for the first twelve post-partum days. Morbidity 
(defined as a temperature of 100.4° P. for any two twenty-four-hour 
periods during the puerperium) Avas loAvered from 12.8 per cent in a 
control series to 4.0 per cent in the estrogen-treated group. No unto- 
Avard effects Avere noted, lochia AA^as unelianged, and the rate of involu- 
tion studied at tAventy-one days post partum Avas thought to be has- 
tened someAvhat. 

material and methods 

The cases selected for study Avere Avard cases from the Boston Lying- 
in Hospital. These patients Avere not alloAved to nurse because of still- 
born infants, previous breast abscess, or maternal disease. One series of 
12 patients Avas given 10 mg, of diethylstilbestrol by mouth daily for 
the first tAveHe daj's post partum, the first dose being given immediately 
after delNery. A similar series of 12 patients Avas giA^en 10 mg. of 
methyl testosterone bj^ mouth, beginning immediately after delivery, 
and being continued for the first tAveHe days. For comparison Avith 
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specific in type, 110111 no secretory activity. Both the stroma and glands 
resembled those of the basal endometrium. 

TivenUj-sevcn-d<iij poai-partiim specimen: Rare mitoses in glands, 
with simple glands and noinspccifie stroma. The picture was one of 
early proliferative endometrium. 

Certain estrogen effects are evident from these slides. First and 
most notable effect is that the covering of the denuded endometrial 
cavity is accomplished by the ninth day under estrogen effect, whereas 
normally this is accomplished by the twelfth to thirteenth day. This 
might be anticipated because of the greatly increased mitotic activity 



Fig-. 1. — Normal nine-Jay post-partum endometrium. Stroma is 

from the gland stubs and has nearly completed the gap between Mvometrium 

non-specific basal in type. Glands are simple with cuboidal epithelium, 
is well involuted. 



Fig. 2. — Nine-day post-partum endometrium under female sex ho presen 

Epithelium has bridged the gap between the gland stubs. A mitotic section-- 

in the surface epithelium. The stroma is predecidual in type. . cytoP'nsn . 

gland epithelium has many mitotic figures with large nuclei, anui 
Myometrium as above. 
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nucleus ; the stroma had slight infiltration of acute and chronic inflam- 
matory cells ; there was some trophoblast yet present, 

Fonr-day post-partum specimen: Slough was present, the decidua was 
still well preserved as were the glands. The cytoplasm of each was 
swollen, less vacuolated, and the nuclei of both glandular epithelium 
and stroma wei’e light staining and swollen. There were yet present 
some placental site synctiotrophoblastic cells in the myometrium. Rare 
mitotic figures were seen in the glandular epithelium (they were seen 
first at this stage in the normal post-partum uterus®). 

Five-day post-partum specimen: Slough was present; there were 
many mitotic figures present in the glands wliich were pseudostratified 
in type. The mitotic figures were in all phases and were much in excess 
of the normal post-partum five-day endometrium. The decidua still 
was well preserved, with the nuclei large and clear, looking almost like 
predecidua. 

Six-day post-partum specimen: There was superficial necrosis ; mitotic 
figures were marked in the glands with evidence of increased rate of 
regeneration. The stroma was both predeeidual and decidual in type 
■with large clear nuclei. 

Seven-day post-partum specimen: Regeneration wms still present 
wnthin the glands, although fewer mitoses were seen. The stroma Avas 
of indifferent type, but was well maintained. There was some placental 
site trophoblast left. 

Eight-day post-partuvi specimen: The glands were regenerating rap- 
idly, Avith the endometrial surface being covered by epithelium groAv- 
ing out from the glands. Mitoses Avere frequent, the stroma Avas de- 
cidualike in character. There was some evidence of chronic infection 
present. 

Nine-day post-partum specimen: The surface noAV Avas covered com- 
pletely by ncAV epithelium from the glands Avhich still showed exces- 
sive mitotic activity. The stroma Avas Avell maintained and Avas pre- 
decidual in type. The large clear nuclei of both the gland and stromal 
cells seemed to be characteristic. In the normal post-partum case, 
covering of the endometrial surface Avas not complete until tAvelve to 
thirteen days post partum. 

Ten-day post-partum specimen: Here again Avas bridging epithelium, 
Avith the surface completely covered. The stroma Avas still predeeidual 
in type, Avith a rare mitotic figure seen in the predeeidual cells. 

Eleven-day post-partum specimen: The surface was covered by adult 
epithelium. The stroma cells still Avere predeeidual in type, more 
mitoses AA'^ere seen, although they seemed to be losing some cytoplasm. 

Twelve-day post-partum specimen: Tlie glandular epithelium still 
shoAved evidence of mitotic activity, and occasional mitotic figures AA^ere 
seen in the surface epithelium of the endometrium. The stromal cells 
Avere predeeidual, but A\"ere revei’ting noAv to a more basal type, Avith 
smaller, darker nuclei, and Avith less cytoplasm. 

No more estrogen aa^s given to one patient, Avho Avas folloAved nine 
days after AvithdraAval of hormone, and checked again fifteen days after 
withdraAval of hormone, or tAA’^enty-one and tAventy-seven days post 
pai’tum, respectively. 

Tweniy -one-day post-partum specimen: Mitotic figures still Avere 
present in the glands but Avere less numerous. The glands AAure non- 
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Four-day yost-yartum specimen: As above, only additionally, it 
was noted that the glandular epitlielium had begun to change. There 
was slight swelling of the cytoplasm, the nuclei were pylmotic, and the 
cells themselves were somewhat irregular. 



Pig. 4. — Normal ten-day post-partum vaginal smear. Abundant adult 
cells with small central nuclei, veil-marlced cytoplasmic margins, with only rare aeep 
forms and but little debris. 



Pig. 5. — Ten-day post-partum vaginal smear under female sex hormOT Adult, 
Almost impossible to detect any difference between this smear ana 
well-delineated epithelial cels, little debris, with virtually no deep lorm . 


Five-day post-partum specimen: There were veiy little viable ec ‘ 
left covering the myometrium, and there were a few glands le , 
no mitoses present, and with the change noted above still presen .. 

Six-day post-partum specimen: The glandular epithelium 
cuboidal, much attenuated, with a rare m.itotic figure presen . 
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tliTono'hoiit the entire endometrium, the glandular epithelium, the 
^ even the surface epithelium as it grows outward 
MiS fi™ are apparent in both the estrogen-treated group and i 
?he nSma'post-partum group at four or five days m the g^nds, which 
re-cover the denuded surface by outgrowth of then epitheliu . 

Next of note is the fact that the stroma fails to return promptly to 
the nonspecific basal type seen in the normal post-partum gi-oup Uie 
stroma is maintained as viable decidua or predecidua, in lyhich undei 
continued estrogen stimulation _ evidence of mitotic activity _ is see . 
Ordinarily the post-partum decidua is sloughed as a superficial layei, 
with the deeper layer of spongy and basal decidua returning to the 
intermediate type of cell containing a small nucleus and relatively 



Fig. 3. — Eleven-day post-partum endometrium under male sex hormone therapy. 
There is no evidence of epithelial activity, with bare myometrium in most areas. 
Glands are of simple cuboidal type with no mitotic activity. Myometrium involuting 
normally. 


little cytoplasm. Such change did not take place here, but the decidua 
was maintained and even encouraged in proliferation by the estrogens. 
Promptly after estrogen withdrawal, the decidua regressed to its usual 
state, this being accomplished within eight days following estrogen 
withdrawal. 

No change is myonietrial regression was seen under estrogen effect. 
This was confirmed clinically as ivell by careful examination of uterine 
size at twelve days post partum. Involution grossly failed to differ 
from the normal. 


Last of note is the absence of any evidence of infection or hemor- 
rhage in this group of patients. 

Male Sex Hormone Influence, Endometrial Biopsies.— These patients 
lad been given orally 10 mg. dailj’- of methyl testosterone, and each 
day represents an individual ease. 


Tlrree-duy post-paritini specimen: There was little slough prese 
only a thin decidual layer, and burned-out glands were present. Rec( 
thrombi were present in the vessels 
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Eightcen-day post-parium specimen: Glands were simple and pseudo- 
stratified in type, with few mitoses. The epithelium was nndergrowing 
tlie slough which still covered tlie surface. Bare mitoses were seen in 
the stroma which now resembled basal stroma. Hemosiderin was seen 
in macrophages in the stroma. (This patient used three or four pads 
daily for the first three weeks post partum.) 

T IV enty -six-day post-partum specimen: The surface still was not 
epithelized, mitoses were present, as was hemosiderin in some macro- 
phages. 

Thirty-tliree-day post-pavtnm specimen: The surface was covered by 
simple epithelium, the glands were proliferative in type with occa- 
sional mitoses present, and the stroma was nonspecific in character. 

Certain androgen effects were evident from these slides. First and 
most significant effect was that of marked retardation of repair of the 
endometrial surface. This was not aceomplislied for the first twelve 
days post partum under hormone therapy, and it was not until the hor- 
mone had been withdrawn fi’om for two to three weeks that epithelial 


resurfacing was completed. This was in contrast vuth the usual process 
completed l)y the twelfth to thirteenth post-partum day. Mitotic activ- 
ity appeared on the usual fifth day, but was of little significance 
throughout the period of liormone influence. 

No change in myometrial involution was detected microscopically, nor 


on clinical measurements of gross uterine size. 

In only one case of the 12 was there increased lochia. Three or four 
pads daily were used for the first tAventy-one days. This is probably 
of little significance. No clinical evidence or microscopic eAudenee of 
infection Avas present. Evidence of old hemorrhage Avas seen in 2 of 


the eases. 

Vaginal Smears, Normal and Hormone-Treated. — Numerous reports 
from Amrious inA^estigators haA^e descidbed clianges in the Amginal epi- 
thelium AA^hich accompany cyclical endocrine phenomena. Smears of the 
Amginal epithelium Avere prepared in all three series of cases, the nor- 
mal post-partum group, the estrogen- and the androgen-treated groups. 

Smears prepared from tlie normal post-partum group Avei'e laijely 
those of “full estrogen effect” Avith adult epithelial cells, rare deep 
cells or leucocytes. Daily variations in the essential pattern Avere 
mal although on the sixth post-partum day there is a sudden defim e 
increase in the number of deep cells, eitlier of the navicular ^ 

small round cell type. This is noted from the sixth to the tenth aaj, 
folloAAung Avhich the smear reverts to the normal full estrogen ettec 
type, Avith adult cells of large distinct cytoplasmic margins and sma 
centrally placed nuclei. From the picture presented in both the en o 
metrium and in the \mginal smear, it Avould seem that regeneration o 
the endometrium is under estrogen control. Mitotic figures ^PP®^^, 
the gland epithelium about the fifth day Aidiieh may mai’k a su 
resurgence of circulating estrogen from ovarian activity. At abou 
same time, hoAvcA'^er, the vaginal smear sIioaa^s a slight increase in 
lier of less mature surface epithelial forms. This has disappeare . 
tile tenth day, but it is at Amriance Avith the endometrial pat ein 
increased mitotic aettyity present in the glands. HoAvever, it nmA 
that the vaginal mucosa is a less sensitive instrument recording i 
mone Amriations, and that the relatNely complete estrogen >her 
during the first four post-partum days is a carry-over from the Hq 
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Stroma was nonspecific in type, extremely thin, and no decidua were 

TGcoffTiizEbk except thi’ou.gli tlie slough* 

Seven-day post-partum specimen: The glandular epithelium 
cuboidal, with nuclei which seemed large, clear, with swollen cytoplasn . 
The stroma was regressing and indifferent in type. 

Eiqht-day post-partnm specimen: There seemed to be no ettoit to 
cover the denuded myometrium. Only a scanty, resting stroma covered 
the myometrium. Infrequent glands were seen Avith pale, swollen 
nuclei •, only a rare mitosis was present. A pateh of involuting decidua 

still was present in this patient. ^ ^ 

Nine-day post-partum specimen: Some effort to reeover the suiiaee 
was seen here, with simple epithelium growing out to cover partially 
the surface. Slough was present, with old hemorrhage. Both glandular 
epithelium and stroma were of simple resting type. 

Ten-day post-partum specimen: There was virtually nothing cover- 
ing the myometrium, yet there was no evidence of hemorrhage or 
infection. 



Pig. C.— Ten-clay post-partum vaginal smear under male sex hormone iunuence. 
Less florid smear, witli many adult forms, but as well many less mature forms with 
larger nuclei, less cytoplasm. Some "boat-shaped’’ or navicular forms. Much more 
debris than in previous smears. This smear is suggestive of the partial castrate 
smear. 


Eleven-day post-partum specimen: Only a few burned-out glands 
were present, usually as small nests of epithelium down in the myo- 
metrium, with rare mitoses. Stroma was nonspecific, greatly thinned 
out or absent in patches. There was no mitotic activity in the stroma, 
and no evidence of recovering of the surface to which were adherent 
fibrin, leucocytes, and slough, 

_ Twelve-day post-partum specimen: No more effort was seen in cover- 
ing the denuded surface. The gland stubs .stop short at the myometrial 
pirface, which in some areas ivas covered until hut a few layers of 
liasal-tjqie stroma. 


One patient ivas followed six, fourteen, and twenty-one days followir 
withdrawal of the male sex hormone, or on the eighteenth, twenty-sixt 
and thirty-third post-partum days. 
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patient is not laetating, ovulation oeeiirs on the average at six weeks, 
with menstruation some fourteen days later. 

Tlie efficiency with which this natural process is consummated is 
common Imowledge. Only the rare case requires medical aid. How- 
ever, under estrogen treatment the process of involution seems retarded, 
for the glands are maintained at a high level and under forced draft 
re-epithelize the mucosal surface by the eighth or the ninth day; some 
25 per cent quicker than is normal. Mitotic activity is greatly in- 
creased in the glandular epithelium. The stroma is not allowed to 
involute, but is maintained as decidua or as predecidua, Avith actual 
proliferation induced in these cells as evidenced by mitotic activity. 
The swollen cytoplasm, large clear nuclei, and mitotic figures present 
in both these elements are unmistakable. It may be suggested that 
the basal zone of endometrium is the last to change into decidua and 
is the quickest zone to regress after pregnancy is terminated. Under 
estrogen stimulation, this zone may not be allowed to regress, but 
proliferation is forced while it is still in its predecidual or decidual 
phase. Many variations are noted under estrogen treatment, from the 
bare nuclei of undifferentiated stroma to predecidua or decidua. Each 
patient is to be allowed her individual variations, but the general trend 
is unmistakable. 

After estrogen is Avithdrawn, glandular and surface epithelial activ- 
ity shades off as it normally does. HoAvever, a full Aveek is necessary 
before the stroma regresses from its decidual form into the basal type. 
The more rapid covering of the denuded endometrium clinically may 
have loAvered the incidence of post-partum morbidity.^ Whether the 
stimulus given by estrogens to epithelial acthuty is dangerous is a diffi- 
cult question, had the patient retained trophoblastic tissues, or had 
abnormal trophoblastic tissue been present and viable. 

Under androgen therapy, the process of decidual involution is un- 
changed, but repair is brought almost to a standstill. Effort to resur- 
face the denuded myometrium is alarmingly slight, and but little is 
made until the androgen is AvithdraA\m. Three Aveeks after AAothdraAval, 
the surface is epithelized, but during this period resistance of the endo- 
metrium to infection may be lessened and the possibility of bleeding 
may be greater. 

Under neither agent, IiOAveAmr, Avas myometrial regression affected, 
either on the basis of clinical or microscopic evidence. 


SUMMARY AND CONCLUSIONS 

1. Tlmee different groups consisting of 12 patients each Avere studied 
by endometrial biopsy and vaginal smear- during the puerperium. One 
group Avas normal post-partum patients and each supplied a sing e 
day’s picture. A second group of normal post-partum patients Avas 
given 10. mg. of diethylstilbestrol orally for the first tAvelve post-paitum 
days, each patient giving only one endometrial biopsy and one vagina 
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estrogen levels of pregnancy. As these influences are withdraivn, some 
five days later a florid desquamation takes place with the appearance 
of a slightly increased number of deeper cell forms. Following this, 
the less sensitive vaginal epithelium slowly returns to full estiogen 
effect from ovarian sources although this may not be complete until 
ten days post partum. Whatever the interpretation, nevertheless, it 
may be said that the vaginal epithelium normally presents the picture 
of a mature, resisting epithelial surface. 

Under the influence of 10 mg. of diethylstilbestrol daily, orally, for 
the first twelve days, the vaginal epithelium consistently shows full 
estrogen effect, without the tendency noted above for a slight drop in 
adult forms. It is extremely difficult to tell the difference between the 
normal post-partum smears and the smears from the estrogen-treated 
group unless there possibly is a little less debris, a few less deep forms 
and leucocytes. This is noted consistently from the immediate post- 
partum smear onward. No therapeutic conclusions can he dra^vn. 

Under the influence of 10 mg. of methyl testosterone daily, orally, for 
the first twelve days post partum, the vaginal epithelium resembles that 
of the normal post partum until the fifth or sixth day when there is a 
definite increase in the number of less mature forms and deep cells, and 
more leucocytes. This coincides ndth the appearance normally of these 
forms, and lends support to the impression that the vaginal epithelium 
is a less sensitive end organ for hormones than the endometrial tissues. 
The full estrogen effect of pregnancy is pictured by the vaginal epi- 
thelium for five or six days after it is withdrawn. Male sex homione 
in the magnitude used in this study does not change this process, but 
as the deep forms appear normally, male sex hormone exaggerates the 
continuance and quantity of the less mature forms. This change is 
not seen in the patients under estrogen treatment. As the male sex 
liormone is continued, the smear comes to look more and more like 
that of testosterone effect or of partial castration. It never fully ap- 
proaches the smear of a complete castrate or postmenopausal patient. 

Within a week after male sex hormone is withdraivn, the vaginal 
smear is again that of full estrogen effect and continues so thereafter. 
No change from the normal is seen in estrogen-treated cases followed 
for some weeks. Practically, there is no apparent therapeutic sig- 
nificance in these findings, for repair of episiotomy incisions or vaginal 
lacerations proceeds at the average rate. Photoniicrographs have been 
prepared demonstrating the appearance of the vaginal smear at ten 
days post partum in the normal and in the hormone-treated series. 

DISCUSSION 

If one breaks down into sequence the physiologic changes by which 
the post-partum endometrium is returned to the nonpregnant endo- 
metrium, three phases are noted : involution, repaii’, and regeneration. 
Noi-mally, involution is completed ivithin the first four or five daj^s,' 
repair occupies the next six or seven days with appearance here of 
mitotic activity, and regeneration proceeds from thence onward.® If 
the patient is lactating, the endometrium remains in the completely 
regenerated, resting phase until ovulation ensues either while the pa- 
tient is still lactating, or after this function has concluded. If the 



CLINICAL EXPLIIIMENTS IN KELATION TO THE EXCEETION 

OP THE ESTEOGENS'^ 

TI. Functional Plowing. Urinary Estrogens Before, During, and 
After Progesterone, Estriol, and Cyclic Administration 
OF Progesterone and Estradiol Benzoate 

George Van S. Smith, M.D., 0. Watkins Smith:, Ph.D., and 
Sara Schiller, B.S., Brookline, Mass. 

(From the Fearing Fesearch Laboratory, Free Bosintal for Women) 

INTRODUCTION 

' I ^HE patient upon whom these studies were made began iiaving 
functional flowing in 1930, three months after the onset of menstru- 
ation at the age of 15. Curettage had been performed twice before she 
came to the Free Hospital for Women in January, 1934. No organic 
disturbance except abnormal uterine bleeding and secondary anemia has 
been discoverable during the eight years that she has been cooperating 
with us in attempts to cure her disability by conservative measures. 
Seven times, through Januarj'-, 1938, have specimens of endometrium 
showed marked hyperplasia. 

She has taken large quantities of ferrous sulfate for anemia. Es- 
trogens, chorionic gonadotropin, progesterone (in amounts which we 
now recognize as inadequate), W'heat germ oil, anterior pituitary ex- 
tract, and oral placental extract (Eley) have been tried and repeated 
with little or no discernible therapeutic effect on her bleeding, which 
has duplicated every pattern of functional flowdng. 

In July, 1934, curettage, resection of a 3 cm. thecal luteal cyst of the 
left ovary, appendectomy, and uterine suspension ivere performed. 
Nearly four months of amenorrhea ensued. Intrauterine application 
of well-screened radium, 300 mg. hours, given in April, 1935, for re- 
current bleeding, was followed by amenorrhea of six months’ duration, 
and then a recurrence of the disorder in the form of irregularly ocmir- 
ring, prolonged spells of staining without excessive loss of blood. Ine 
patient married in June, 1936. 

Urinary estrogens were measui’ed in January, 1938, before; during, 
and after the parenteral administration of fairly large doses of proges- 
terone and estrone. This study has been reported.®! Thereafter 
four months of amenorrhea and then intermittent staining intersperse 
with one- to ten-day spurts of flowdng. 

‘Presented in brief before the New York Obstetrical Society on January IS, 

The Mrs. William Lowell Putnam Investigation of the Toxemias 
aided by grants from the Committee on Research in Problems of Sex or tne 
Research Council. 

tAll references will accompany the fourth paper of this series. 
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smeai’. A third group of normal post-partum patients were gi\en 10 
mg. of methyl testosterone orally for the first twelve post-partum days, 
each patient giving only one endometrial biopsy and one vaginal smear. 

2. These hormone-treated patients demonstrated definite variations 
from the normal processes of involution, repair, and i-egeneration. 

3. Involution was delayed by female sex hormone, but not by male 
sex hoi’mone. 

4. Kepair was hastened by female sex hormone, but markedly re- 
tarded by male sex hormone. 

5. Eegeneration was hastened for covering of the surface epithelium 
by female sex hormone, but stromal regeneration was delayed. Regen- 
eration was delayed by male sex hormone. 

6. The effects of female sex hormone were lost within one week after 
withdrawal, and the effects of male sex hormone were lost within three 
weeks after withdrawal of the hormone. 

7. Certain theoretical questions regarding the use of either agent in 
the puerperium are raised. 

Aclmowledgment is made to Dr. Arthur T. Hertig and to Dr. Frederick C. Irving, 
for critical review of this paper. The following are thanked for their experimental 
grants of the following; B. 391 (oral), diethylstilbestrol, Department of Medical 
Research, lYinthrop Chemical Co. Oreton — M (oral). Methyl testosterone, Schering 
Corporation, Dr. Max Gilbert, Mr. R. tV. St. Clair, the latter of whom supplied the 
excellent photomicrographs. Metandren (oral) methyl testosterone, Ciba Pharma- 
ceutical Products, Mr. E. 0. Paden. 
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Ishmael, William K.: Menopausal Arthralgia, J. Lab. & Clin. Med. 27; 297, 1941. 

The diagnosis of menopausal arthralgia can be made only if rheumatic symptoms 
dating back to the age of the menopause completely yield to appropriate treatment. 

In the fairly large series reported by Ishmael, he applied as general supportive 
measures: diet, avoidance of trauma, avoidance of unfavorable climatic factors, 
leaving foci of infections intact, administering supplementary vitamins, correction of 
disturbances of metabolism, of gastrointestinal function^ of emotion, posture, etc., 
and finally relief of pain. Added as specific measures are: estrogenic substances, 
autohemotherapy, and artificial fever. He also made use of physical therapy and 
orthopedic measures. 

Analyzing his results he concludes that stilbestrol should preferably supplant 
the use of the estrogenic hormone. 

Hugo Ehrenfest. 
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assaj'^s of crystalline estradiol, estrone, and estriol. Twentj^-four- to 
forty-eight-hour specimens were extracted, but all results are expressed 
in terms of twenty-four-hour excretion for the sake of comparison. 

Bleeding necessitated the use of a retention catheter for collecting 
urine. Absence of estrone, a high percentage of acti^dty in the estradiol 
fraction, and a marked increase in the estrogenic potency after zinc- 
hydrochloric acid hydrol3’^sis featured the control specimen. This is 
the tj^pical partition of urinaiy estrogens at the time of menstruation, 
both normal and abnormal. To us these findings reflect more rapid 
degradation of estrogens and restricted estradiol to estrone to estriol 
conversion, these processes in turn reflecting reduced or absent steroids 
of the progesterone tj’pe. 

Specific treatment with realty adequate amounts of progesterone*' 
retarded and finall.y stopped the fioAv. No change in the total estrogenic 
potencj'- acquired bj’ simple h^’^droehloric acid hj"drol 3 ’’sis of the urine 
resulted but in terms of Aveight tAA'o to three times as much estrogenic 
substance Avas excreted, the reason being that progesterone caused con- 
version of the more active estradiol to less active estrone and estriol 
and retarded degradation, as further indicated b.A^ the reduction of the 
“unaccounted for” potene^^ after zinc-lydroehloric acid hA'drol3’'sis. 
Since estrone is the most labile of the ImoAvn estrogens, its appearance 
Avas still further evidence that pi’ogesterone had depressed the degrada- 
tion mechanism. These results confirm previousl.v reported findings 
on this same patient® bj^ providing direct evidence for the role played 
b^’’ progesterone in decreasing the rate of estrogen degradation and 
facilitating estradiol to estrone to estriol conversion.- 

Sixtj’- hours after the last injection a profuse progesterone-AAnthdraAval 
period began, on the second da.v of AAdiich the amounts and partition of 
the urinar^^ estrogens Avere essentially’’ similar to those before treatment. 
Fifteen day’s later, eleven day’s after the end of the period, the onl.A' 
significant change in the urine A\’as the reduced A'alues indicating reduced 
ovarian activity’. 


A TRIAL OP E.STRIOL ORALLY (CHART 2) 

Our object in this study’ Avas to put the ovaries at rest temporarily 
in the hope that a return to normal function AA’ould ensue. Estriolf was 
chosen because Ave desired to learn more about its fate after ingestion. 
It Avas taken in alcoholic solution from Dec. 20, 1940, through ]\Iarch 
1941, the daily’ dose being increased from 0.5 to 1.0 mg. on January’ 
and to 2.0 mg. on ]\Iarch 4. 

Good absorption and, compared AA’ith estrone and estradiol, considei^ 
ably less destruction are indicated by’ the urinary’ recovery of 24 to d i 
per cent. Similar recoveries of orally’ administered estriol have been 
obtained in three other patients. Such relatii’cly high recovery’ is m 
keeping AA’ith its knoAvn greater stability’. Furthermore, the T^n to -lo 
ratios during treatment are the loAA'e.st aa’c haA’e eA’er found in this patieii 
and signify to us that the degradation process Avas being retarded, no 
only’ because of the stability’ of estriol but also possibly’ because oi 

*Proluton, a product of the Schering- Corporation. tr \ 

tTheelol, a product of Parke, Davis & Company, through the courtesy of Dr. D- ^ ■ 
Sharp. 
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Although the basal metabolic rate was normal, thjH’oid extract, one- 
half a grain three times a day, was prescrilied and taken faithfully from 
November, 1938, through Septembp, 1911. From March through 
November, 1939, the patient had periods, at twenty-seven- to thiity-six- 
day intervals, varying from a day of staining to six days of profuse 
flow. After two months of amenorrhea and a montli of staining, came a 
profuse flow and then three episodes of .staining at thirty-three- to 
thirty-five-day intervals. Increasingly profuse flow starting in August, 
1940, brought the patient to the hospital late in November, 1940, at the 
age of 25, when the studies and therapies herein reported were begun. 
At that time her hemoglobin was 42 per cent by the Sahli method. 
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THERAPY WITH PROGESTERONE ALONE (CHART 1) 

For the methods of urinalysis employed and for explanation of the 
charts, tlie reader is referred to the first paper of this series. “Unac- 
counted for’’ that is, the estrogenic activity of urine after zinc- 
hydrochloric acid hydrolysis wliich cannot be accounted to the estrogens 
alieadj piesent, as veil as T-/,„ to T„ ratios appear to provide consider- 
able information concerning estrogen destruction. Total urinary es- 
trogens are expressed both in activity units (I.U.) and bv weio-ht 
(micrograms), the latter being calculated on the basis of .standardization 
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tion, indicating increased ovarian activity, and a continued rise in T^„ to 
To ratios, evidence for more estrogen breakdown, there was a drop in the 
amount of “unaccounted for” Tzn potency. This suggests that during 
estriol medication at least part of the “unaccounted for” value came 
from reactivation of estrogenically inactive estriol metabolites. One 
might interpret the steady increment in Tz^ activity during the latter 
part of the period of medication, therefore, as indicating that continued 
and^ increasing dosage of estriol, although not affecting the recovery of 
estriol as such, resulted in less complete degradation so that a larger 
percentage of inactive estriol metabolites could be reactivated. 

Although the evidence after cessation of estriol ingestion points to 
more ovarian activity and therefore to a certain amount of ovarian 
inhibition during therapy, the presence of urinary estradiol during the 
medication period in amounts above the control and the patient’s con- 
tinued functional flowing show that the object of the experiment, com- 
plete ovarian inhibition, was never aeeomplislied. 

We have since discovered that the dailj'’ ingestion of 2.5 mg. of estriol 
failed to affect the cycles of a sterile patient and that 1 to 5 mg. daily 
for three and one-half months failed to affect the cycles or pain of am 
other patient with essential dysmenorrhea. When this last patient, how- 
ever, took 15 mg. of estriol daily starting on the fourteenth day of the 
cycle, menstruation was forestalled until the fortieth day, two days after 
the last dose.* Biddulph and his associates, “ worldng with parabiotic 
rats, have shown that sixty times as much estriol is required to suppress 
the castrate pituitary as estradiol. We wonder whether the comparative 
ineffectiveness of estriol in influencing pituitary-ovarian activity may 
not be related to the greater resistance of this estrogen to degradation 
in the body. We have stated our reasons® for believing that the 
pituitary-ovarian effects of estrogen may be accountable to degradation 
metabolites rather than to estrogens themselves. 

Because the patient’s excessive bleeding which started on April 6 
showed no sign of letting up, progesterone, 25 mg., was given daily from 
April 9 through April 13, inclusive. Flowing decreased but did not 
completely stop during injections. Profuse flow started again two days 
after the last injection and ceased entirelj’" five days later. 


CYCLIC ADMINISTRATION OF PROGESTERONE AND ESTRADIOL BENZOATE 

(charts 3 AND 4) 

Although withdrawal bleeding may be produced in both monkej's and 
women with estrogens alone, it is becoming increasingly apparent that 
progesterone is a very much more effective agent than the estrogens m 
the control of endometrial flow.*®'^^ In our own experience and that of 
others, it has been noted that, whereas estrogen withdrawal may result 
in anj'thing from no flow at all to prolonged and uncontrolled bleeding, 
progesterone and estrogen withdrawal is almost invariably followed hj 
an amount and t3^pe of flow which parallel the normal catamenia. Since 
animal investigation and our oAvn studies on Avomen®'^” have slioA\m that 

*This period was more profuse and much less painful than usual. It estrioK 

that the luteal phase of the cycle was prolonged by this large ” nii this 

The consequent symptomatic relief is in keeping with the hormonal nnamb= 
patient which are reported in the third paper of this series. 
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greater quantity of steroid present. In view of this evidence for de- 
creased destruction, the failure to find any estrone in these specimens 
shows that estradiol to estrone conversion was being prevented. Though 
contrary to our thesis concerning the favorable effect of _ decreased 
destruction upon conversion, prevention of conversion in this instance 
would be expected according to the law of mass action since the con- 
centration of the end product of the estradiol to estrone to estriol re- 
action was raised. Also, since there was a decrease in excreted estradiol 
during the first six weeks of the experiment and no later increase com- 
mensurate with the augmentation of estriol, it appears that neither 
estrone nor estradiol is formed from estriol, as was shown in earlier work 
on rabbits.^^’ 
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Chart 2. 

A constant increment, after the first month of estriol medication, 
may be noted ])oth in the T^u to To ratio and in the amount of “un- 
accounted for” activity after zinc-hydrochloric acid hydrolysis. Two 
interpretations of this observation are possible. The fact that tliis 
increment was associated with an increased excretion of estradiol (pre- 
sumably tlie primary ovarian hormone) suggests that, despite the larger 
dosages of estriol, greater ovarian secretion was taldng place at this 
time. On tliis basis the higher T^n to To ratios and greater amounts of 
unaccounted for” T^„ activity may have come from estradiol break- 
down products. On the other hand, although cessation of estriol admin- 
istration was followed by a considerable augmentation of estradiol excre- 
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started on June 20, six daj^s after the last injection. This procedure was 
repeated exactly in July and August, each series of injections being 
started on the twenty-second day from the start of the last period and 
resulting in normal flow six days after the last injection. In September 
the same timing of injections was adhered to, but twice as mucli 
estradiol benzoate was given. This Avas folloived a twelve-day interval 
between the last injection and the start of flow, making a thirty-eight- 
daj’- interval betAveen catamenia rather than the thirty-one-day intervals 
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Chart 4. ■_ 

which had resulted from the three previous cycles of therapy. It 
apparent that estrogen overdosage prolonged the interval betvmen 
tions and Avithdrawal bleeding. The seventh and last series 
10 mg. of progesterone and 0.33 mg. of estradiol benzoate ^ 

days, was started on Oct. 18, 1941, the ttventy-second day since the s 
of the September period. A five-day period began on October. 20, ir ^ 
days after the last injection, making a tiventy-eight-day inteiwal betv e , 
catamenia. - , " 
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estrogen is necessary for tlie optimum effect of progesterone, the admin- 
istration of estrogen together with progesterone in eases of progestin 
deficiency is rational, and has indeed been found’®’ to augment the 
effectiveness of progesterone therapy. Because of the above considera- 
tions and because of the known retroactive effect of ovarian secretions 
upon the pituitary, it ivas decided to produce cyclic estrogen and 
progestin-withdrawal bleeding in this individual, in the hope not only 
of controlling her abnormal flow but of establishing a normal cyclic 
pituitary-ovarian relationship which would continue after cessation of 
the artificially-produced condition. This form of therapy in functional 
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Chart 3. 


fiowing has already been reported upon favorably by Hamblen.’’ We 
were particularly interested in determining whether or not any resultant 
spontaneous ovarian control would be refiected in a more normal metab- 
olism of the ovarian steroids as gauged bj’- the urinary metabolites. 

On IMay 5, twenty days from the start of the April progesterone-with- 
drawal period, 10 mg. of progesterone and 1.25 mg. of estradiol benzoate* 
ivere given intramuscularly, this dosage being repeated for five consecu- 
tive days. On May 19, ten days after the last injection, a normal five- 
daj^ period began. It was decided, because of the prolonged interval be- 
tween injections and the start of flow, that less estrogen should be 
administered. Beginning on June 10, therefore, twenty-two days from 
the start of the previous flow, five daily doses of 10 mg. of progesterone 
and 0.33 mg. of estradiol benzoate were injected. Withdrawal floiv 


•Proluton and ProEJ-non-B, supplied by the Scherinp Corporation. 
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complete conversion and the least destruction of secreted estrogen that 
we have ever found in this individual. Even when 50 mg. of progesterone 
Avere given (see November 26, 1941, Chart 1), there Avas a higher per- 
centage of activity in the estradiol fraction and less in the estrone, and 
the recoveiy of “unaccounted for” acthdty after zinc-hydrochloric acid 
hydrolysis Avas greater. One might surmise that during the luteal phase 
of an ovulatory cycle this patient’s oAmries secrete more than 50 mg. of 
progesterone in tAventy-four houi’s. 

In Chart 4 are presented tlie results of urinalj^ses during the last 
estrogen and progesterone treatment. All urine passed from forty-eight 
hours before the first injection through tlie ninety-sixth hour after the 
last injection Avas saved in forty-eight-hour hatches. Menstruation 
started eighty hours after the last injection. 

The recoA^ery of the injected estradiol is approximated by using the 
control specimen as the base line and assuming that the benzoate ester 
Avas broken doAAm in the body into a corresponding AA'-eight of a estradiol. 
The figures indicate that « estradiol, CA'en in the presence of fairly large 
amounts of progesterone, is more rapidl}’’ destroyed than is estriol (see 
Chart 2). Its recovery, lioAA'^eA'^er, is four to fiAm times as great as that of 
estrone alone administered to a menopausal patient (see first paper of 
this series, p. 455, September issue of Journal) and about twice as great 
as that of estrone Avhen given Avith progesterone to this same individual in 
Januaiy, 1938.® These comparatiA’^e recoveries are in keeping Avith the 
knoAvn comparative stabilities of these estrogens and Avith the protective 
action of progesterone against their destruction. 

Some estrogen conversion prior to the last injections is indicated by 
the partition of the urinary estrogen metabolites. This partition is 
similar to that found during the follicular phase of a normal cycle (see 
Chart 1 of the third paper of this series), Avhereas the specimen Avas 
collected on the tAventieth to tAventj^'-second day. A biops}’’ at the end 
of this collection period and before the first injection revealed a pro- 
liferatNe endometrium. The urinary findings during and after injec- 
tions in this experiment approach those of the luteal and premenstrual 
phase of the normal cycle® Chart i of the third paper of this series gnd pro- 
vide good evidence that an hormonal and endometrial situation similar 
to the normal Avas being artificially produced. The changes observed 
after injections Avere stopped are illustrative of the effect of estrogen and 
progesterone AvithdraAval upon estrogen metabolism. The increased rate 
of estrogen degradation just before and at the start of floAV is the same 
as that observed at the onset of normal postovulatory menstruation. 

Chart 1 of the third paper of this series 


Thus, according to the data, aa’^c AA'cre reproducing at regular interA^als 
in this patient a normal situation Avhich aa'ouM not otherAvise haA^e pei- 
tained. We are inclined to the opinion that the rapid shift in estrogen 
metabolism Avhieli has been found consistently in our studies to folloAA 
estrogen and progestin AvithdraAval is concerned not only AAoth the onset 
of fioAV but Avith the pituitary stimulation necessaiy for starting t le 
ovary on a ncAV ej^cle. By artificially supplying this stimulation seA^en 
consecutive times at intei’Amls AAdiich approximated those of the noima 
cycle, Ave belieA’^e that the pituitary-ovarian discord from AAdiicIi t ns 
patient had been suffering since puberty tAveNe years ago Avas fina 3 
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Au endometrial biopsy on October 18, before this last series of injec- 
tions and on the twenty-second day of the cycle, showed normal prolifera- 
tion with no evidence of secretory change. Therapy was discontinned. 
On November 28, the thirty-fourth day since the last catamenia, the 
patient spontaneously bled for one day only. Thirty-one days later a 
spontaneous normal five-day period occurred, a biopsy taken at the start 
of flow revealing secretory endometrium with predecidual change. On 
Jan. 11, 1942, the fourteenth day of the cycle, a slight stain was noted. 
On January 30, the thirty-third day since the December period, a normal 
five-day catamenia occurred. A biopsy at the start of flow again revealed 
secretory glands and predecidual changes. The patient is still (seven 
montlis since the last series of estrogen and progestin injections) having 
normal catamenia at thirty to thirty-three-day intervals with no inter- 
menstrual bleeding. 

Beginning in June, 1941, after two artificially-produced withdrawal 
catamenia, forty-eight-hour specimens of urine were studied, covering 
the twentieth to twenty-second day of each cycle (Chart 3) . These speci- 
mens Avere all collected before any hormones were given and at least 
twenty-three days from the last series of injections. The findings, there- 
fore, must reflect spontaneous ovarian activity. 

In the June and July specimens the absence of any demonstrable 
estrone, the high percentage of activity in the estradiol fractions, the 
high Tzn to To ratios, and the large amounts of “unaccounted for” Tzn 
activity all reflect the rapid degradation and failure in conversion of 
secreted estrogens indicative of progestin deficiency. Including four 
specimens of the 1938 study,® these make a total of eleven urinalyses 
on this patient, when no hormones were being administered, in which the 
same partition of estrogen metabolites has pertained, seven having been 
collected during flow and four when the patient was not bleeding. This 
consistency makes the change in urinary findings in August and the fol- 
loAving months of unquestionable significance. 

Beginning in August, after the fourth artificially-produced menstrua- 
tion, goodly amounts of estrone became demonstrable in the urine, the 
pereentage of activity in the estradiol fractions decreased, the T^n to I',, 
ratios became loAver, and there Avas a progressive decrease, Avith each 
cycle, in the amount of “unaccounted for” Tzn activity. Although a 
biopsy on the tAventy-second day of the October cycle shoAA^ed only 
proliferative endometrium and although the first spontaneous period 
(in November) Avas extremely scant, we feel justified in assuming, on the 
basis of the urinarj^ findings, that spontaneous cyclic ovarian secretion 
of progestin Avas occurring from August on, even though ovulation may 
not have occurred. HisaAv^® has recently stated our OAvn conviction that 
absence of ovulation or of au endometrium AAdiich may be considered 
histological^ as secretory does not necessarily mean complete absence of 
luteal function. In fact, the preoATilatory partition of estrogen 
metabolites in the normal cycle®’ third paper of this series sijo'o-^ts 
that some luteal secretion may precede rupture of the ovarian follicle. 

No urine Avas collected in December preceding the second spontaneous 
floAY Avhich Ave Iuioav, from the biopsy, Avas postoAUilatory. A forty-eight- 
hour specimen in January on the tAventieth to tAventy-second day of the 
cycle, fiAm days after “oAuilation” staining and tAvelve days before an- 
other spontaneous catamenia from a secretory endometrium shoAved 
amounts and partition of estrogen metabolites Avhich point to the most 



GLOMERULAR FILTRATION AND RENAL BLOOD PLOW IN 
THE HYPERTENSIVE 'WOMAN AND IN POSTTOXEMIC 

HYPERTENSION 

C. E. Robinson, M.D., L. V. Dill, M.D., J. P. Cadden, M.A., 

AND C. E. IsENHOUR, M.A., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Cornell University Medical 
College, and the New York Hospital) 

TT HAS been repeatedly shown that lij-pertensive disease is character- 
istieally accompanied by a reduction of renal blood flow^"^ and a 
relative increase in glomerular filtration.^’ * 

Cbeslej^® has studied a number of women with hj^pertension follow- 
ing toxemias of pregnancy and has determined the renal blood flow by 
the diodrast clearance and the glomei'ular filtration b.y the urea clear- 
ance. A comparison of the values obtained for the posttoxemic hyper- 
tensive patient wdth those for hypertensive women who had never had 
toxemic pregnancies showed a moderate reduction in filtration in the 
former. These findings led him to believe that hypertension in the post- 
toxemic woman differed in etiologj’’ from that in the male or nonparous 
female wdth essential hypertension. 

In Cheslej’'’s series the renal blood flov^ w’as determined by the dio- 
drast clearance and the glomerular filiation by: Urea clearance 
/0.60 = Glomerular filtration. This relationship is shown to be true in 
the average normal kidney in both dog and man®’ ’’ but in the presence 
of renal damage the ratio of urea clearance to inulin clearance varied 
from 0.33 to 0.88.®’ ® Chassis and SmitlP sum up the use of the urea 
clearance in renal disease by stating that “as kidney damage decreases 
the ability of the kidney to I'esorb w'ater, the urea clearance approaches 
the inulin clearance. ’ ’ If the hypertensive kidney is not normal, it would 
seem reasonable to suppose that the use of the urea clearance for the de- 
termination of glomerular filtration might lead to considerable error. 

The high incidence of residual hypertension in patients having had 
toxemic pregnancies and the inability to demonstrate an increased inci- 
dence of hypertension in parous women when compared to nonparous 
women in any age gi-oup,^® make it seem likely that the diseases in the 
male, female, and posttoxemic hypertensive are related. It has been 
demonstrated that renal blood flow is reduced post partum in the to.x- 
emias of pregnancy, 'while the glomerular filtration rises,^*’ thereby 
giving a picture similar to hypertensive disease. "We^® have been able to 
show normal filtration rates for posttoxemic patients noth norma 
blood pressure readings. 
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interrupted. That the clinical success of this experiment was post hoc 
is indicated by the complete clinical history of the case as well as the 
urinary findings. 

SUMMARY AND CONCLUSIONS 

A patient whose menstrual history since puberty has duplicated every 
pattern of functional flowing has been studied and treated for eight 
years. The results herein reported cover the past sixteen months, during 
which large amounts of progesterone have twice been given to control 
profuse flow, estriol has been ingested over a three-month period in the 
hope of inhiliiting ovarian activity, and seven series of progesterone and 
estradiol benzoate injections have been given cyclically, these finally 
accomplishing the desired objective, namely, the establishment of spon- 
taneous and regular ovulatory cycles. 

Urinalyses for estrogen metabolites throughout this investigation have 
confirmed previously reported conclusions concerning estrogen and 
progestin metabolism in Avomen and have led to the following general 
conclusions: (1) Functional flowing is associated with a progestin 
deficient metabolism of estrogen and results from fluctuations in ovarian 
secretion in the absence of adequate luteal control; (2) progesterone, 
in large amounts, constitutes a specific therapeutic agent for the produc- 
tion of a more normal estrogen metabolism and the control of functional 
bleeding; (3) estriol, although ivell absorbed from the intestinal tract 
and less rapidly destroyed than estradiol or estrone, is comparatively 
ineffecitve, possibly because of its relative stability, in influencing pitui- 
tary-ovarian activity; (4) estrogen and progesterone Avithdrawal results 
not only in normal endometrial bleeding but in a sudden increase in the 
rate of estrogen destruction which may provide a necessary stimulus for 
the normal growth and maturation of ovarian follicles; (5) if this 
stimulus is artificially supplied at monthly intervals, a normal pituitaiy- 
ovarian cycle may be established Avhich Avill continue after cessation of 
cyclic therapy. 

(The third and fourth sections of this presentation ^uill follow in an early issue.) 
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any one clearance. We have not discarded tliese values in any instance 
in which they check witliin 10 jier cent of tlie mean of the clearances 
run on tliat patient. 

RESULTS 

Hypertc-nsion Occurring in Nonparous Patients. — (Table I.) The 
inulin clearances in this group of patients averaged 82 c.c. per minute, 
with a range of 54 to 150 e.c. per minute. The diodrast clearances 
averaged 409 c.c. per minute and the renal blood floiv was calculated 
at 675 c.c. per minute. The filtration fraction was 21.6 as determined 
by the inulin clearance but when calculated from the urea clearance 
/0.60, it was found to be 23.6. The average urea clearance was 58.0 
c.c. per minute and the uric acid clearance averaged 23 c.c. per minute. 

Posttoxemic Hypertensive Women. — (Table II.) The inulin clear- 
ance in this group was found to average 93 e.c. per minute. The dio- 
drast clearances averaged 434 e.c. per minute and this gave a calculated 
renal blood flow of 720 c.c. per minute. The filtration fraction as deter- 
mined from the inulin clearance was 21.7 but determined from the urea 
elearanee/0.60, was found to be 29.0. The average urea clearance was 
75 e.c. per minute, and the uric acid clearance averaged 30.7 c.c. per 
minute. v 


DISCUSSION 

All of our "posttoxemic” ivomen arc classified by this broader term 
rather than into the subgroups of mild pre-eclampsia, severe pre- 
eclampsia, hypertensive disease, or renal disease, because we weie 
unable to obtain previous renal function tests, eye ground examina- 
tions or satisfactorj'- follow-up examinations of blood pressure and 
urine. We realize that each of these syndromes may in itself be an 
entirely separate clinical and pathologic entity. 

The average age of the posttoxemic women is moderately lower than 
that of the nonparous group. The nonparous group, as is to be ex- 
pected, seems to have more evidence of vascular and renal changes when 
one compares the blood pressure levels (185/110 in the nuUiparous 
group as compared to 157/100 in the parous) and urea clearances m 
the two groups (58 c.c. per minute for the nulliparous and 75 c.c. per 
minute for the parous group). In spite of this apparent diiference m 
vascular and renal status, there is no real difference in the glomerulai 
filtration, renal blood flow, or filtration fraction. 

Our glomerular filtration values as detennined by inulin clearance 
are notieeablj'' lower than those of normals (116 c.c. per minute) an 
also than those of Chesley® (106 c.c. per minute, urea/0.60) and Frie - 
man® (104 c.c. per minute, clearances on 4 women). The diodrast an 
renal blood flow values (675 to 720 c.c. per minute renal flow) in. gen- 
eral compare favorably with those of the above woi’kers in both ma e 
and female hypertensives and seem to be merely proportional to ti 
level of the blood pressure and to the length of time hypertensive an 
post partum. When the glomerular filtration is determined by nrea 
clearanee/p.60, we find that the parous women have a high filtration 
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MATERIALS AND METHODS 


Our series included 23 patients who were divided into two groups. 
The nonparous hypertensive group consisted of 10 patients who had 
blood pressure levels of 150-240/90-170, the average level being 185/110. 
The posttoxemic group consisted of 13 women who were known to have 
had pregnancies complicated by hypertension and albuminuria and 
whose records during these pregnancies are available since all had been 
delivered in the old or new lying-in Hospital of New York. The blood 
pressure readings varied from 130-230/90-130, averaging 157/100. 

All patients were thoroughly studied clinically and examination of 
eye grounds, heart, and vascular status made. They varied in age 
from 23 to 61 years, and the toxemic patients had been pregnant from 
1 to 39 years previously. 

All clearances were run by two individuals and the method was 
standard. One thousand cubic centimeters of water were given by 
mouth the night preceding the test and 200 c.c. more were given at 
5 :00 A.M. and 6 :00 a.m. At 6 ;00 a.m. the bladder was eatheterized with 
a No. 14 soft imbber catheter and an intravenous drip started at 4 c.c. 
per minute, containing 15 c.c. of 10 per cent inulin and 10 c.c. of dio- 
drast in 500 c.c. of 5 per cent glucose. A priming dose of 10 c.c. of 
10 per cent inulin and 1 c.c. of diodrast was given at the beginning of 
the infusion. After twenty to thirty minutes the urinary bladder was 
emptied by washing two or three times with 20 to 30 c.c. of distilled 
water, and this was evacuated by inflating the bladder once Avith 50 to 
100 c.c. of air. Clearance periods varied from ten to thirty minutes 
and an attempt was made to secure 80 to 120 c.c. of urine during each 
period. Three consecutive clearance periods were run on each patient. 
Blood values were determined in the midpoint of each the first and 
third clearance periods and the value of the second calculated by 
interpolation. 

All determinations of blood levels were done on plasma except for 
blood urea Avhich was made on whole blood. The inulin values on 
plasma and urine Avere done folloAving incubation with 20 per cent 
yeast solution and precipitation with Somogyi’s technique, by the 
method of Alving, Rulnn, and Miller.^ Diodrast Avas determined after 
precipitation of the plasma by 10 per cent trichloracetic acid by the 
method of Alpert,*® and this method Avas used on the urine in dilution 
of 1 -.250. Urea was determined on both the blood and the urine in 1 :10 
dilution by Van Slyke’s manometric method^® and uric acid in plasma 
and urine by the Folin technique.^" 

All clearances Avhich failed to check Avithin 10 per cent of the mean 
of the three clearances AAme discarded and all Avere recalculated on the 
basis of 1.73 square meters of surface area. 


The filtration fraction was determined by 
Diodrast clearance 


renal blood floAv bA^ 


1 — Hematocrit 


Inulin clearance 
Diodrast clearance 


and the 


We have noted both in this series and in patients preA-iously tested”’ 
that on some occasions the urea clearance has shoAvn higher A’alues 
than the inulin clearance. This difference has generally been Avithin 
the error of the method, Avhich we feel is not less than io per cent on 



Table II. Clinical Data and Tabulation op Cle^uiance Values on Patients with Hypertension. All Patients Had Sustained a 

Pregnancy Complicated by Hypertension and Albuminuria 
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tlie renal blood vessels are initiated by tlie liyperlension, and tliat tlie 
causative agent of the elevated pressure (reduction of renal pulse pres- 
sure?) is the primary factor in this disease. 

CONCLUSIONS 

No evidence is found to support the theory that posttoxemic hyper- 
tension varies from hypertension in the nulliparous female. 

Substitution of inulin for urea clearances in the determination of 
glomerular filtration shows no significant diiference in glomerular filtra- 
tion in the posttoxemic women when compared to those who have had 
no pregnancies. 

Our data show that afferent arteriolar constriction plays a pronounced 
part in the regulation of renal blood flow in liypertension and sug- 
gests that the functional status of this arteriole may well explain most 
of the alteration of renal function found in this disease. 
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fraction while that of the nnlliparons women parallels the inulin clear- 
ance closely. We are unable to explain this difference, hut it seems 
likely that it is due to decreased resorption of urea. 

In the toxemias of pregnancy and in the posttoxemic hypertensives, 
several workers^"’ have postulated the existence of efferent arteriolar 
constriction added to a thickening of the glomerular membrane to per- 
mit a reduced glomerular filtration and control of the renal blood flow. 

Smith^ postulated the efferent arteriolar control of renal blood flow 
not liecause of the apparent increase in glomerular filtration, but because 
of the anatomic evidence of afferent arteriolar thickening in arteriolar 
disease^® and the lack of demonstrable hypertension in the peripheral 
capillary bed of hypertensive patients,^® it would seem likely that most 
of the control of renal flow and glomerular filtz-ation is effected in tlie 
afferent arteriole. 

Smith^^ has recently presented evidence that the reduced glomerular 
filtration rate in “toxemias of pregnancy” is found by using mannose 
as well as inulin and states that the difference in molecular size would 
argue against the thickening of the glomerular membrane as the etio- 
logie factor. Lamport®- has recently attempted to apply Poiseuille’s 
law to the arterioles of the kidney and has been able to arrive at defi- 
nite values for resistance in the afferent and efferent arterioles. We 
have applied his formula to our findings and have found that although 
significant increases can be found in the resistance of the efferent 
arteriole in hypertension (Table III), they are dwarfed by the changes 
in afferent resistance by even minimal increases in mean systemic 
blood pressure. 


Table III. Calculated H-esisi'ance in the Afferent and Efferent Arterioles 
IN THE Posttoxemic Hypertensive and tue Nulliparous Hypertensive 


j 

MEAN- 

BLOOD 

pres- 

sure 

INULIN 

CLEAR- 

ANCE 

C.C./MIN. 

DIO- 

DRAST 

CLEAR- 

ANCE 

C.C./MIN. 

RENAL 

BLOOD 

FLOW 

C.C./illN. 

resist- 
ance 
OF af- 
ferent 
arte- 
rioles 

(R. A.)* 

RESIST- 

ANCE 

OF EF- 
FERENT 

ARTE- 
RIOLES 
(R. E.)* 

TOTAL 

RESIST- 

ANCE 

(R.) 

r.a./r.e.^ 

1 

llypcrten- 

147 

S2.S 

404.1 

C75.S 

99.1 

32.1 

131.2 

L08 

sion 

Posttoxemic 

123 

93.0 

434.5 

i 

720.S 

! 

67.3 

1 

30.1 

97.4 

2.23 

liyperten- 

sion 

Normal 

100 

120.0 

600.0 

1020.0 

19.5 

i 

14.4 

33.9 

1.35 


(1 - 0.47F) (Po’ - 1G.4) 
HD 

Pm - Po' - 10 


*n. E. = 

HD 

HD, Renal blood flow 


Po', Osmotic pressure of plasma 
Pm, Mean systemic blood pre.ssure 

F, Filtration fraction; clearance _ 

Diodrast clearance 


These lesults and previous findings in nonliypertensive posttoxemic 
patients would tend to produce evidence that the changes in caliber of 














624 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Table I. The iNcinENrE of Posteriok Potation of the Occiput 
(Single-Fetus, Term Pregnancies) 


Total vaginal deliveries 



Primary occipitoposterior positions* 


25.0% 

Posterior rotations of the occiput 


2.3% 


*The estimate of the numbei' of primarj'' occipitoposterior positions occurring in 
our patients was based on the assumption that the normal distribution, as caicuiated 
from the combined data of Danforth.' Caldwell, Moloy, and D’Esopo,® and Calkins,' 
was applicable to our clinical material. 


Fetal Size . — The relation of infant size to posterior rotation of the 
occiput was analyzed first by investigation of the mean birth weight 
of term infants. It may be noted (Table II) that the infants of the 
women of the special study gi'oup were 110 Gm. heavier on the average 
than the babies of all clinic patients delivered during the same period. 
One patient delivered spontaiieouslv, faee-to-pubis, an infant weighing 
4,730 Gm. 

The second method of analysis was based upon the frequency of 
posterior rotation of the occiput in premature labors. _ In the 310 
patients who delivered viable infants under 2,500 Gm., the incidence was 
2.3 per cent. This frequency Avas identical with that noted in term 
deliveries (Table III). 

Parity . — The parity of women Avho exhibited posterior rotation of 
the occiput was compared Avith the parity of all clinic patients delivered 
during the period of study. The incidence of nulliparity in the speeia 
study group aa^s not significantly loAA'er than the clinic aA'erage 
IV). No correlation could be established betAAmen parity and feta 
birth Aveight. 


Table II. The Belation of Fetal Size to Posterior Rotation of the Occiput 


term, vaginal deliveries 

average birth aveight U( 
infants in grams 

All patients (4,164) 

Patients with posterior rotations (96) 

3,310 

3,420 _ 


Table III. The Belation of Fetal Maturitv to Posterior Rotation op the 

Occiput 




MATURITY OF THE FETUS AT 

FREQUENCY OF POSTERIOR ROTATION 

DELIVERY 

PER CENT 

Term (4,164) 

2.3 

Premature (310) 

2.3 


Table IV. The Relation of Parity to Posterior Rotation of the Occiput 


TERM, A'AGINAL DELIVERIES 

frequency of nulliparity 
PEE CENT 

All patients (4,164) 

Patients with posterior rotations (96) 

27.5 

25.3 — 


Size of Maternal Pelvis . — Tlie mean pelvic dimensions of the i 
study group Avere obtained from roentgenograpliic films and „ 

according to peMc plane. Since no measurements of a 
Avere available from our clinic, it aa^s assumed that the data co e 







POSTERIOR ROTATION OP THE OCCIPUT DURING LABOR 

Paul Klingensmith, M.D., Philadelphia, Pa. 

(From the Department of Ohstetrics and Gynecology, University of Pennsylvania) 

O N THE maternity service of the Hospital of the University of 
Pennsylvania, 96 parturient women were observed in whom pos- 
terior rotation of the occipnt oeenrred during the eonrse of labor. In 
about three-fourths of these patients, the infant was born spontaneously, 
face-to-pubis. Since this outcome was not expected, we decided to study 
these women as a special group. We wanted to evaluate some of the 
factors reputed to bring about posterior rotation of the occiput, and to 
determine whether any special risk was associated with this variation in 
the labor mechanism. 


MATERLVL AND METHODS 

The patients were selected from the Ward Service during the five-year 
period from 1936 to 1940, inclusive. Special study was limited to those 
women who exhibited vulvar crowning of the fetal head with the face- 
to-pubis. To simplify the analysis furtlier, deliveries of twins, and 
those of infants under 2,500 Gm. were studied separately. 

The bony pelves of the women selected were examined roentgeno- 
graphicalljL Pelvic variations were described after the manner of 
Caldwell, Moloj^, and D’Esopo.'^ Mensuration of pelvic dimensions was 
carried out according to the method of Ball.- In addition to the data 
obtained from the roentgenograms, the clinical records of these patients 
were compared with those of control clinic groups. No new mode of 
comparison was attempted. Instead, the investigation was centered 
on factors commonly mentioned in current textbook discussions of this 
subject.^’ ■' 

RESULTS 

Frequency . — During the period covered by the study, 4,164 women 
were delivered vaginally of single-fetus, term pregnancies. Posterior 
rotation of the occiput was exhibited by 96 of these patients, an incidence 
of 2.3 per cent (Talile I). The occiput rotated posteriorly from a 
primary posterior position in 87 patients, and from an oecipitotransverse 
position in 9 women. No instance of posterior rotation was observed to 
follow occipitoanterior engagement of the fetal head. 

Unfortunately, the true incidence of occipitopo.sterior position at the 
time of engagement could not be reported from our material, because 
many of the patients were far advanced in labor wlien admitted to the 
hospital. However, if the comlhned data of Danforth,-’ Caldwell. Moloy, 
and D'Esopo," and Calkins' can be applied to our patients, about 1,041, 
or 25 per cent, had oceipitoposterior positions of engagement. Only 87 
of these women were laiown to exhibit posterior rotation, or about 1 out 
of every 12 patients. 
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forepelvis presented tJie only examples of pelvic deformity. No 
significant correlation could be establislied between the occurrence of 
posterior rotation of the occiput and the shape of the sacrum, number 
of sacral segments, or inclination of the plane of the pelvic inlet. 

In order to test the frequency of posterior rotation in the various 
types' of maternal pelves, we have utilized the combined data of Caldwell, 
Moloj'', and D’Esopo,® Eappaport and Scadron," and Steele, Wing and 
McLane^^ to estimate the total number of pelves of each type that might 
be expected to have occurred in our total 4,164 patients. Then, we have 
listed the known frequency with Avhich each type of normal pelvis was 
observed in the 94 patients slioiving posterior rotation of the occiput 
(Table VII). Note that even in the anthropoid group, the frequency 
of posterior rotation wms only 6.5 per cent. This Ioav incidence can be 
accounted for, in part, by tlie reasonalile assumption that about two- 
thirds of the 1,041 patients with anthropoid pelves presented anterior 
or transverse positions of engagement of the fetal head. However, 
primar.y occipitoposterior positions probably occurred in one-third of 
this group,® or in about 345 women. Of these, only 68 patients, or 1 out 
of everj’’ 5, really exhibited posterior rotation. 


Table VII. The Frequency op Posterior Potation op the Occiput 
IN Various Types op Maternal Pelves 


PELA'ES 

THE OBSERVED FREQUENCY OF 
POSTERIOR ROTATION 

1 

TYPE 

ESTIMATED NUMBER 
AMONG 4,1G4 

NUMBER PATIENTS 

PER CENT 


PATIENTS* 



Anthropoid 

Gynecoid 

Platypelloid 

Android 

1,041 

1,999 

291 

833 

68 

17 

5 

4 

6.5 

0.9 

1.7 

0.5 


The estimate of the distribution of each type of pelvis among our 4,164 P , 
women was based upon the assumption that the normal distribution, as ^ » 

from the combined data of Caldwell, Moloy, and D’Esopo,® Rappaport ana o 
and Steele, Wing, and McLane,’= was applicable to our clinical material. 


Repetition of Posterior Rotation. — The 72 multiparous Ai „„ 

study group have given birth to 306 infants. Since nearly halt ox i 
babies were born in other liospitals, or in the Jiomes of the pa t 
the position of the occiput at the time of delivery could not be 
in a significant number. Hmvever, 13 of the 72 mulitparas ivere 
to have exhibited posterior rotation of the occiput in two or more a • 
It may be noted that 11 of these 13 women have exhibited anterior^], 
tion in another labor. Separate analysis made of the 
and clinical records of these 13 Avomen did not reveal any signi 
variation in fetal size, pelvic size, nor pelvic shape. 

Delivery. — The mode of deliver 3 '- of the 96 patients 
rotation of the occiput ivas shmvn in Table VIII. Note that ^ 
delivered spontaneously, face-to-pubis, Avhereas 17 patients „Qjji 

assistance of outlet forceps. In only 1 patient Avas the ea 
maneuver utilized. In spite of the Ioav operatiAm incidence, la i 
not unduly prolonged (Table IX). 

Maternnl and Infantile 31 orbidity. —The morbiditj^ observed 
the patients and their infants in the study group Avas compaie 
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by Thoms® from 200 normal women eonld be used for comparison. ^ As 
can be seen in Table V, there was surprising similarity in the dimensions 
of each level of the birth canal. No evidence existed of pelvic contrac- 
tion at the inlet, midpelvie, or outlet planes. The dilference in length 
of the mean true conjugate diameters probably would not be significant 
statistically. However, the greater depth of the posterior segment of 
the inlet of women who exhibited posterior rotation may be a true varia- 
tion from the normal. 

Shape of Maternal Pelvis . — The various bony pelvic configurations of 
our patients were noted in Table VI. For comparison, we have recorded 
the distribution of pelvic types in a control group of 215 normal patients 
studied bj^ Caldwell, Moloy, and D’Esopo.® It will be seen that a con- 
siderably higher than normal proportion of anthropoid pelves occurred 
among patients exhibiting posterior rotation of the occiput. As Thorns^” 
has noted in women with posterior positions, the principal inlet con- 
figuration observed in the study group consisted of a deep fore-pelvis 
with a narrow angle, and a rounded posterior segment. We failed to 
find android posterior segments except in combination with deep 
anthropoid forepelves. The few android pelves noted otherwise had a 
rounded posterior segment. Even the flat pelves were large and dis- 
played sufficient backward sacral displacement to feature the capacious 
posterior space at midplane and lower pelvic levels which was common 
to this group. Two patients with minor grades of asymmetry of the 

Table V. The Relation of Maternal Pelvic Size to Posterior Rotation of 

the Occiput 


AVERAGE 

PELVIC DIMENSIONS* 

POSTERIOR ROTATIONS 

(96) 

CM. 

CONTROL GROUP t 
(200) 

CM. 

Inlet: 



Anteroposterior 

11.9 

11.6 

Posterior sagittal 

4.9 

4.4 

Transverse 

12.3 

12.3 

Midplane : 


Anteroposterior 

12.5 

12.3 

Transverse 

10.3 

10.2 

Outlet ; 1 


Transverse 

9.1 

9.1 


*AU dimensions obtained from roentgenograms of the pelvis. 
tData of Thoms.’’ 


Table VI. The Relation of Maternal Pelvic Shape to Posterior Rotation op 

the Occiput 


TYPE op pelvis 


Anthropoid 

Gynecoid 

PlatypeUoid 

Android 

Asymmetrical 


POSTERIOR ROTATIONS 
(96) 

PER CENT 

1 CONTROL GROUP t 

1 (215) 

PER CENT 

70.8 

1 26.4 

17.7 

1 39.5 

5.2 

6.3 

4.2 

27.8 

2.1 



*Pelves of mixed type were classiaed according to their nrpdnm.r,=r,f — 

anthropogynecoid, and androanthropoid pelves were colIected*^in th^ 
androgynecoid pelves in the android group, and all flat tvnp<= m 
smm The gynecoid group included felve^' onf/ m‘&^o1? 


tData of Caldwell, Moloy, and D’Esopo.^ 
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It has been taught that a badlj'’ relaxed, or torn muscular pelvic floor 
of the mother may be responsible for failure of anterior rotation of the 
occiput.^ This idea, whicli probably originated with Dubois,^® laelis con- 
firmatory data. Dawson^ ^ was unable to correlate posterior rotation of 
the occiput with multiparity. Our observations agree with his, and 
make it seem unlikelj^ that the muscular pelvic floor plays a signifleant 
role in this mechanism. 

Attention has been directed to the relation between the bony pelvis 
and the oecipitoposterior position. Certain authors’®’ ” have referred to 
the importance of pelvic contraction in the etiologj’' of this variation in 
the labor mechanism. On the other hand, Fabre and Trillat,’® Thoms,’® 
and Hastings and Young’® have reported that the anteroposterior dimen- 
sions of the pelves of these patients were increased. In the present study, 
wherein the problem of disproportion was eliminated bj’’ the method of 
selection of patients, the dimensions of the pelves were within the limits 
of normal variation. As Thoms,’® and Caldwell, Sloloy, and D’Esopo^® 
have noted previously, the anthropoid inlet configuration Avith ample 
posterior space at loAver pelvic planes was observed. We were unable 
to confirm the report of Hanson*’ that transverse midpelvic contraction 
Avas a significant variation in patients Avith persistent oecipitoposterior 
positions. 

The frequency of the anthropoid pehde shape in parturient women 
exhibiting posterior rotation of the occiput should not lead to the conclu- 
sion that a high incidence of face-to-pubis delivery may be expected in 
anthropoid pelves in general. In addition to this shape of pelvic inlet, 
ample anteroposterior space must be available at loAver pelvic levels and 
the fetal head should have begun descent into the pehns Avith the occiput 
posterior. Even Avhen this combination of factors is operating, the proba- 
bility of face-to-pubis delivery is only about 1 :5. It Avould appear, there- 
fore, that there has been a failure to Avork out other factors predisposing 
to posterior rotation. Study of deflexion attitudes of the head, shape 
of the fetal head, position of the placenta, and axis of the cervix maj 
give additional information. 

The classification of posterior rotation of the occiput as an anomaly of 
the mechanism of labor seems to be based mainly on the infrequency o 
its occurrence. The clinical results obtained in our patients, and m 
those of DaAvson,’^ raise doubt of pathologic significance. Additiona^ 
maternal effort Avas required for spontaneous deliAmry, and the perm 
stage did not progress AAfith quite the same ease observed in anteiior 
positions of the occiput. HoAvever, no harm to mother or child atten e 
the outcome Avhen complete posterior rotation of the occiput aa’us ex 
hibited. We hasten to add that these remarks should not be construe 
to refer to midpehuc “arrests” AAoth the occiput postei’ior. Incomp e e 
rotation of the occipiit in a posterior, or any other position, introcuc 
factors beyond the scope of this presentation. 
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Table vm. The Mode of Delivery of 96 Patients With Posterior 
Rotation op the Occiput 


delivery 

PATIENTS 

Face-to-pubis : 

78 

Spontaneous j 

Low forceps extraction 

17 

After rotation of the head: j 


With forceps 

1 


Table IX. The Average Duration of Labor in Patients With 
Posterior Rotation op the Occiput 



NULLIPARA 1 

1 multipara 

TYPE OF DELH^ERY 

FIRST 1 

SECOND 

FIRST 1 

SECOND 

STAGE 1 

stage 

STAGE 

STAGE 


HOURS 

1 HOURS 

HOURS 

HOURS 

Spontaneous deliveries (78) j 

16.5 1 

2.3 

7.9 

0.8 

All deliveries (96) 

18.5 

2.8 

S.l 

1 1.0 


Table X. The Morbidity of Delu'ery in Patient.? Exhibiting 
Posterior Rotation of the Occiput 


MORBIDITY 

POSTERIOR ROTATIONS 

1 (96) 

PER CENT 

CONTROL GROUP* 
(4,164) 

PER CENT 

Maternal mortality rate 

0.0 

0.1 

Infant mortality rate 

0.0 

2.7 

Operative delivery rate 
Lacerations and injuries: 

18.8 

8.5 

Second-degree tears 

13.5 

10.0 

Third-degree tears 

2.0 

0.5 

Febrile morbidity rate 

12.5 

11.6 


*A11 women delivered vaginally of term infants in the University Hospital during 
the period of the study. 


that of all patients of the clinic who were delivered of term infants 
during the same period. It will be noted in Table X, that the only 
significant morbidity ascribable to the condition, or to the accompanying 
operative maneuvers was a slightly increased incidence of injury to the 
perineum. 


DISCUSSION 

Current textboolis of obstetrics®- ^ list causes of posterior rotation of the 
occiput which often seem to lack foundation in fact. Thus, emphasis has 
lieen placed on the importance of the fetal head being too small to engage 
those forces of labor presumed to bring about anterior rotation.® How- 
ever, aside from the observations by Plass"® on a small number of 
premature infants, very little factual data have been offered to sub- 
stantiate this point of view. Dawson,®^ on the contrary, has noted that 
the average birtli weight of infante delivered faee-to-pu'bis was about the 
same as that of babies born with the occiput anterior. Our data lend 
support to Dawson’s observation, and indicate that fetal size can hardly 
be a significant factor in posterior rotation of the occiput. 























SPONTANEOUS ABOKTION AND ITS TEEATMENT 
WITH PEOOESTEEONE 

Lyjian W. ]\Iason, M.D., DEN^^!:B, Colo. 

' I *HE age-old controversy as to whether heredity or environment plays 
* the greater role in hnman development is not confined to the post- 
partum period of life, but involves intrauterine life as well, and the 
gametes, themselves, in a consideration of the cause of spontaneous 
abortion. PartieularU'- is this true in those eases without ohUous cause. 
Upon careful study, causes are sometimes found which are not obvious, 
such as hypothyroidism, for example. 

The work of many able observer’s has established beyond any doubt 
that many of these early abortuses are pathologic, from 50 to 80 per cent, 
according to different workers. MalP has divided pathologic ova into 
seven groups, from those showing villi onlj^ to a choi’ion and amnion con- 
taining a macerated embryo. Normal embryos were those in which t e 
embryos were normal or possessing only localized anomalies. Hertig 
and Edmonds^ found pathologic ova in 47.4 per cent of 53 consecu ue 
eases of spontaneous abortion, and in these hydatidiform degeneration 
was found in 66 per cent. The mean duration of the pregnancy in t 6®® 
cases was ten and two-tenths wmeks, which is in agreement udth e 
experience that most spontaneous abortions occur between the secon an 

third months. ^ 

The difference of opinion begins when an attempt is made to acco 
for the pathologic abortuses. These opinions fall into two 
(1) that abnormalities in the germ cells themselves are responsi e 
the pathologic ova or embryos, and (2) that the observed pa ° 
abortuses are due to abnormalities in the maternal developmen a 
vironment. 

Mall,^ after an exhaustive study, of abortuses, expressed it as 
that all of these abnormalities, from the least to the greatest, 
to faulty implantation. He says, “In my paper on ujon of 

that on account of faulty implantation of the_ chorion, tiie mi . 
the embryo is affected so that if the ovum is vei-y young , ^ ^j^g 

embryo is soon destroyed, leaving only the umbilical mem- 

chorion, and this also soon disintegrates, leaving only the „pears 

braue, which in turn collapses, breaks down and finally a i 
entirely. ... I have attempted to point out that the primary c 
the environment of the egg, and that the arrested developme 
eiated with destruction of tissue.” AUUmwli we 

Meyer® on the other hand does not agree. He says, " , . • ° fre- 
know very little about the existence of abnormal ova, the reia 
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SUMMARY 

1. Posterior rotation of the occiput was observed in 96 of the 4,164 
patients who u'ere delivered vaginallj'’ of term infants. 

2. Posterior rotation of the occiput Avas exhibited by one patient out 
of every twelve -who presented occipitoposterior engagement of the fetal 
head. It was not noted after primary occipitoanterior positions, and only 
rarely after transverse engagement. 

3. No etiologic significance could be attributed to small fetal size, 
relaxation of maternal soft tissues, nor gross pelvic deformity. 

4. The mean dimensions of the bonj”- pelves of patients of the study 
group were only slightly different from those of a control group of 
women. A trend was noted toward anteroposterior spaciousness at all 
pelvic levels. 

5. A high incidence of anthropoid pelves was observed in the par- 
turient -women studied. Android pelvic types were seen rarely. 

6. Posterior engagement of the occiput in an anthropoid pel-vis intro- 
duced a probability of complete posterior rotation in one out of five 
patients. 

7. No special pathologic significance could be attached to this variation 
in the labor mechanism. 

I wish to express my appreciation to Dr. Carl Bachman foj’ guidance in this study. 
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the human animal lias not. lu'ovecl to be uni(iue in anj" fundamental bi- 
ologic particular from tJie rest of tlie animal kingdom, there is at present 
no basis for a belief that his germ cells are the one exception. 

These two trends of opinion have a di.stinet bearing upon us as clini- 
cians, when faced with the problem of abortion in the human being. 
Granting that from 50 to SO per cent of all abortuses are pathologic, if 
we are convinced that these result primarily from defects in the germ 
cells themselves, then it is obvious that no treatment directed toward 
the mother, of any nature -whatever, whether begun as soon as the preg- 
nancy can be diagnosed or at the instant of a “threatened” abortion, can 
have any favoi’able influence. And since we know practically nothing re- 
garding means to improve the germ cells per se, the picture becomes dark 
indeed. 

However, clinical experience and the numerous reports in the liter- 
ature during the past few years, concerned wuth the favorable results 
of treatment of abortion, even though they may be, as Paine® says 
“hardly more than testimonial evidence,” must bear considerable weight 
in our evaluation of the advisability of such treatment. Chnical evalu- 
ation is most difficult and beset with many pitfalls, but it is not until 
enough cases are reported to be of statistical significance that a final 
judgment of the -worth of any method of treatment can be made. 

The incidence of spontaneous abortion has been estimated variously 
by different writers and investigators. 

Williams (in 1917) was of the opinion that it -was at least one in e-?ery 
five or six pregnancies. Meyer estimated that out of every 100 fertihzea 
ova, only 78 develop to term, the rest being aborted. Taussig,® quoting 
Dr. Kopp’s book Birth Control in Practice, gives something oyer 8 pei 
cent of spontaneous abortions in 38,985 pregnancies. In addition, theie 
were 69 per cent of induced abortions, and since it is obvious that a con- 
siderable number in this class would have aborted spontaneously n 
duction had not occurred before this could happen, it is e-vident that t le 
incidence of spontaneous abortion in this large number of pregnancies 
would probably have been considerably’- in excess of 8 per cent. 


PERSONAL OBSERVATIONS 

The following report on the treatment of abortion is based upon a 
series of 311 consecutive pregnancies, all of -which were cared for by me 
personally in private practice. In these 311 pregnancies, there were 
a total of 19 abortions, or an incidence roughly of 6 per cent. Six o 
these abortions were in two patients, -who had three each. Some of these 
cases aborted without treatment and some represent failures m trea 
ment. They are included without differentiation at this point. 

This incidence of spontaneous abortion is considerably^ less than i 
generally reported. However, all of these women were in comtor a 
circumstances of life. Almost without exception, they reported ear J 
for prenatal care. Adequate diets -svere insured, with particular attyn 
tion to proper intake of calcium and other minerals, and vitamnm- 
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queuey with, wliich anomalous forms of spermatozoa occur would alone 
seem to make decidedly venturesome the assumption that there is no such 
thing as germinal anomalies. In view of the fact that we frankly recog- 
nize the occurrence of hereditary anomalies, germinal causes certainly 
can not be excluded. ... It is strange that we know so little regarding 
tlie anomalous development of tbe chorion as a factor in the termination 
of pregnancy. That the cause for the latter not infrequently may be 
sought in the ovum or spermatozoon one can scarcely doubt, for other- 
wise one would have to assume that the human reproductive cells are 
characterized by a unique immunity and perfection. 

Corner,'* in a careful study of the reproductive processes in swine, 
states, “The question of embryonic pathology in mammals appears less 
simple the more we learn of the complex factors which control noianal 
development of the embryo. Appearance of a dead or malfoi’med em- 
bryo is but the end result of maladjustment someAvhere along the in- 
tricate mechanisms of fertilization and segmentation, transportation of 
the embryo through oviduct and uterus, the establishment of placental 
connections with the maternal organism and the nutrition of the grow- 
ing embryo. We have not advanced far toward an analysis of these 
factors in the causation of embryonic mortality. In general, those who 
approach the question from the standpoint of human embryologj’' lean 
toward the position of the late Professor Mall, who held that a defective 
maternal environment, usually in the nature of faulty implantation, is 
the chief source of morbidity in mammalian embryos, while the geneti- 
cists and those embryologists who are familiar Avith the earliest stages 
of mammalian development tend to believe that the embryo itself may 
be the subject of internal defects, which may be hereditary in character 
or at least may arise during the earliest stages of embryonic existence, 
or in the germ cells themselves. . . . Summing up these cases of pregnancy 
examined during the period of implantation, it seems that in the pig 
there is little evidence that faulty implantation is the cause of embryonic 
mortality and abnormality, but much to indicate that embryos may be- 
come abnormal in spite of a uterine environment Avhich by all the cri- 
teria at our command is anatomically and functionally normal. ... Yet 
it cannot be claimed that all maternal causes have been ruled out by 
the t^e of investigation Ave have been able to make, liOAvever refined 
the discrimination Avhich Ave have applied in our microscopic studies. 
The proof of histological normality does not, for instance, rigidly ex- 
clude the possibility of chemical lesions proceeding from altered secre- 
tions in the Fallopian tubes and uterus, without visible cytologic change. 
It is even conceivable that nutritional disorder might alter the uterine 
environment Avithout detectable change in the endometrium. ’ ’ 

The trend has thus been aAvay from environmental factors toAvard 
abnormalities in the germ cells themselves as the chief cause for spon- 
taneous abortion. Lethal or sublethal factors, or defects in the genes of 
the chromosomes, have been found by geneticists in both vegetable and 
invertebrate material, a particularly exhaustive contribution having 
been made by Morgan and his eo-AAmrkers in their investigations on the 
fruit fly. Drosophila. In this flj'' they have shoAA^n that certain combina- 
tions of genes in fertilization are incompatible Avith dev^elopment of the 
ovum. Other’s may be sublethal, and result in defective embryos. Since 
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experience with it, and experimental evidence by those who have shown 
its action upon the grayid uterus. 

Progesterone was used in 5 mg. doses (intramuscularly in oU) in 
eases of threatened abortion. If the symptoms were slight, being marked 
only by slight cramping or slight bleeding or sometimes both, this dose 
was given once daily. One injection usually resulted in a disappearance 
of pain in the very early ease. If the symptoms were more severe, 5 mg. 
were given twice dailj’-, frequently for several days. As soon as cramps 
and/or bleeding ceased, the progesterone was not immediately discon- 
tinued. Usually 5 mg. were given every other day for several days. The 
dose was then reduced with the same interval to 2 mg. This was con- 
tinued for a week or more, then the intervals lengthened and injections 
continued for perhaps two more weeks. Unless cramps and/or bleeding 
were moderate, these patients -were not kept at strict bed rest, but came 
to the office for treatments. Twelve of the patients were hospitalized, 
not so much for strict bed rest as for the convenience of giving the injec- 
tions more than once a day, and to have them there if treatment was im- 
sueeessful. I believe that these eaidy spontaneous abortions are defi- 
nitely upon an endocrine basis, and that normal physical activity has 
little to do with them, one way or the other. 

In those patients ivith a recurrent abortion history and who were 
treated prophylaetically, progesterone therapy was begun as soon as the 
diagnosis of pregnancy could be established. Sometimes this was clin- 
ically, and sometimes on the basis of a positive Friedman or Asehheim- 
Zondek test. 

If the patient had had two previous abortions, and no successful 
pregnancy, she was usually given 5 mg. of progesterone three times a 
week, and that amount daily through the second and third missed men- 
strual period times. If possible, 5 mg. doses were continued three times 
weekly through the fourth missed period, then reduced to 2 mg. three 
times a week. After the fifth month it was given twice a week throug 
the seventh month, when it ivas usually stopped, although in three cases 
it was continued beyond this time. 

In several instances, in spite of prophylactic treatment as indicated 
above, there were beginning cramps and/or bleeding at the time 
abortions generally occur, viz., between the second and third mon • 
When this happened, the patient ivas put to bed, one of the barbitura 
given, and the frequency of progesterone administration increased. 
several instances this was given in 5 mg. doses every four hours o 
twenty-four hours. In all cases, except the two previously mentione , 
whose records are summarized below, the pregnancies were carne 
to term, with the birth of normal babies. 

Case 1. — ^L. H., aged 22 years in 1938 -when the first pregnancy oc 
curred, had been married for almost four years, without conceptio . 
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Thyroid extract or iodine, as indicated, was frequently given on the 
basis of either a basal metabolism test or history. Foci of infection were 
cared for as soon as possible. 

If from 50 to 80 per cent of abortuses are pathologic and if the chief 
cause is defects in the germ plasm, then no somatic factors affecting the 
mother should make any difference. Few diseases, of whatever severity 
or chronicity, seem to affect the germ cells themselves, or the fertility of 
men or women. We know that thousands of women lose their lives 
yearly because of this fact. If, on the other hand, the maternal en- 
vironment is a major factor in abortion, all of the factors incident to a 
comfortable life, as well as treatment directed to the prevention of 
abortion, ought to make considerable difference. The fact of a low 
abortion rate in a series of women of this class, together Avith an ap- 
parent considerable success in the treatment of abortion in these women, 
the fertilized ovum being a fait accompli, would seem to lend con- 
firmatory evidence to the latter view. 

In this series of 311 pregnancies, there were 34 “threatened” abor- 
tions which were treated. These were manifested by painful rhythmical 
uterine contractions, or bleeding, or both. In 30, or 82 per cent, the 
abortion did not occur and the patients were carried to term. Four 
aborted in spite of treatment. One of these was carried to term in her 
next pregnancy by prophylactic treatment begun shortly after the first 
missed menstrual period. The other three were lost sight of. 

In addition there were 17 patients Avho were treated prophylactieally 
from the beginning of their pregnancies. These patients gave a history 
of having had from one to three previous consecutive abortions, and 
several of these had been preceded by long periods of sterility before 
the first pregnancy, or between abortions. 

Of these 17 patients, 15 were carried to term the first time such prophj’’- - 
lactic treatment was given. All gave birth to entirely normal babies, 
who continued to develop normally thereafter. This represents a success 
of 88 per cent in this group of patients, which contained those with 
a most unfavorable previous reproductive history. 

The two failures in this group are the same two who figured in six of 
the total number of abortions (19) mentioned above, and leaving aside 
the three patients previously referred to, whom I did not see subsequent 
to their abortions as primiparas, represent the only two patients in the 
entire series who were not carried to term, to be delivered of normal 
babies, either when treated the first time for “threatened” abortion, or 
the next time, when prophylactic treatment was instituted upon the 
diagnosis of pregnancy. 

In addition to all other measures which should constitute good pre- 
natal care, which have been previously mentioned, the only other agent 
which was used in the treatment of “threatened” abortion, or in^the 
prophylactic treatment of abortion, was progesterone (proluton, Scher- 
ing). In no ease was morphine used. It is my opinion that morphine 
has no place in the preventive treatment of abortion and should be used 
only for pain in inevitable abortion. This opinion is based upon clinical 
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by which time tlie pain and Weeding had stopped. The progesterone 
was gradually reduced over the next several days, and the patient was 
about her accustomed duties a week latei'. There were no further signs 
or symptoms of abortion. 

By September, the uterus had enlarged to a much greater extent 
than justified by the duration of pregnancy, and the fetus could not be 
definitely palpated, and it continued to grow rapidly over a period of 
the next three weeks. Diagnosis of poljdiydramnios was made. An x-ray 
picture was made in October, at which time a diagnosis of an anen- 
cephalic fetus was reported. 

Because of the history of two previous eaidy abortions and the pa- 
tient ’s intense desire to have a baby, the fact that fetal movements were 
daily felt, combined ■with the faint hope that we might all be wrong in 
our diagnoses, the pregnancy wms not immediately teminated. How- 
ever, one week later, contractions began, and on admission to the hospi- 
tal the eer’vix was dilated about 4 cm. and the membranes were bulging 
through it. These were ruptured, ivith the escape of over 7 liters of 
fluid. Follo'wing this, contractions Avere strong and almost continuous 
until the delivery about three hours later of a stillborn anencephalie 
fetus of about seven months. There were also a complete spina bifida 
and many other skeletal abnormalities. 

The uterus contracted Avell, the lilood loss Avas minimal, and a grossly 
normal placenta Avas delivered, AAdiich did not sho'w any essential 
histologic abnormality. Convalescence was uneventful. 

Between this patient’s second and third pregnancies, a diagnostic 
curettage was done at the beginning of a menstrual period, 

• hyperplasia and secretoiy changes Avere excellent. Her th3''roid rate had 
been maintained at a normal level for several years by treatment. 

The percentages of success in these tAvo classes of cases, viz., 82 pei 
cent in the treatment of “tlireatened” abortion, and 88 per cent in the 
prophylactic treatment, agree closely Avith that reported by Falls® in his 
treatment of abortion bj^ progesterone of 85 per cent success. As I have 
stated, clinical evaluation is difficult and I am fully aAvare that perhap 
some of the patients in both of these classes Avould not have aborted, m 
spite of contractions or bleeding, or both, if nothing had been done, 
the other hand, treatment, such as outlined, has resulted in success 
greater than other methods of treatment which I have used in the past. 

It is difficult, in the face of clinical results such as these and otheis 
Avhich have been reported, to adopt the attitude of helplessness and hope 
lessness in the problem of spontaneous abortion which Avould be 
dicated by reading some of the literature, or particularly to desist m 
preventive treatment of abortion through fear that even if success u , 
babies might be born that Avere better unborn. 

We must agree that some abortions are doubtless due to inherent de^ 
fects in the germ cells themselA’^es and that these defects may be 
nature Avhich does not permit survival of the OAUim or embryo. 
cases it is doubtful if any treatment Avould result in their survival. ^ ^c 
a case may be represented by “L. H.” aboA^e. Other defects m 
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sterility studj'^ was done, Avith no apparent cause being found for the 
failure of conception, in either the husband or the wife. Basal inetaliolie 
rate was minus 3 per cent, and she was given thyroid extract. Concep- 
tion followed tubual insufflation test, A\dth one menstrual period inter- 
vening. 'Whether the thju’oid or the insufflation had anything to do 
Avith this conception, I do not ImoAV. 

Taa^o and one-half months after the last menstrual period seA'^ere cramps 
began, together Avith some mleeding. PWe milligrams of progesterone 
Avere given. The cramps Avere markedly reduced in seA'erity for about 
ten hours, Avhen they recurred Avith a marked increase in the bleeding. 
At this time the abortion Avas considered inevitable and no further treat- 
ment was given, except morphine for pain. Abortion Avas complete in 
about tAvo hours. No embryo A\ms found in the material passed, and the 
pathologic report Avas only of placental tissue. 

The next pregnancy Avas in January, 1940. This Avas treated prophy- 
lactically as outlined above. Bleeding began at the time of the second 
missed menstrual period, and in spite of increased doses of progesterone, 
abortion occurred AAUthin six hours. Pathologic examination of the 
abortus showed evidence of hydatidiform changes as described by other 
authors quoted herein. 

The third pregnancy occurred in January, 1942. Prophylactic treat- 
ment Avas not given. Except for marked nausea and vomiting, Avhieh 
responded Avell to treatment, the pregnancy Avas uneventful until in 
March, nine Aveeks after the last menstruation, AAdien bleeding began. 
Large doses of progesterone Avere given, but abortion Avas complete at 
ten hours. No embryo AA'^as found. This time the villi shoAved no evi- 
dence of hydatidiform changes. 

Case 2. — E. H. had been under treatment, for some time, b}' an in- 
ternist for certain allergic manifestations, together Avith a marked hypo- 
thj^roidism. She Avas considerably overAveight, and there Avas a marked 
generalized hirsutism, especially on the face and neck. Other than this 
her general structure Avas typically feminine, as Avas her Amice. Men- 
strual history Avas essentially normal. 

The first pregnancy dated from May, 1939. Other than routine pre- 
natal care, no treatment Avas given in this first pregnancy. In July, 
ten Aveeks' after the last menstrual period, painless bleeding began. 
Large and frequent doses of progesterone were given, but the bleeding 
continued actively. Severe cramps began thirty-six hours later, and 
abortion Avas complete in tAvehm more hours. 

The next pregnancy began in October, 1940. In addition to the usual 
prenatal care, she Avas placed on wheat germ oil and given 5 mg. of 
progesterone twice a Aveek. This pregnancy Avas diagnosed early by the 
Friedman test. In spite of increased doses of progesterone, she aborted 
during a three-day period in December, 1940, nine Aveeks after the last 
menstrual period. 

The third pregnancy dated from April, 1941. The usual measures in 
prophylactic treatment Avere taken, including Autamin E. The dose of 
progesterone was increased to 5 mg. three times a Aveek, and daily 
through the second missed menstrual period. Ten daA^s after this time, 
slight bleeding and some cramps occurred. She Avas hospitalized and 5 
mg. of progesterone were given everv’- four hours for tAventy-four hours. 
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2. Results of good prenatal care, together with reported successes in 
the therapeutic and prophylactic treatment of abortion, lend some sup- 
port to the latter of the causes mentioned above, and at least justify 
continued efforts in preventive treatment. . 

3. Progestei’one appears to be a valuable adjunct in the treatment of 
spontaneous abortion. 

Proluton-was supplied bj’ the Scliering Corporation. 
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USES ANt) ABUSES OF RADIATION THERAPY IN OBSTETRICS 

AND GYNECOLOGY^ 

•Herbert F. Traut, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology of the Few York Sospital, 
' Cornell Medical College Association) 

I T WAS in the province of 'gynecology that radiation therapy tvas fiist 
used to any considerable extent, and in this field it is still one of the 
most important therapeutic agents. At first radium and x-rays weie 
used almost entirety for the treatment of malignant diseases, because 
neoplastic growths presented focal aberrations of tissue growth wind 
were tangible entities toward which the rays could be directed. Furthei 
more, such growths constituted so real a hazard to their hosts that the 
use of drastic and someAvhat experimental therapeutic agents whici 
might destroy thein was a justifiable procedure. Experience has taug 
that not all malignant processes are amenable to such treatment an , 
moreover, that there are undesirable remote effects which must be taken 
into consideration. ' In the application of radiation therapy to gyn^ 
cologic ailments, there is an increasing volume of advanced nialignan 
disease in the treatment of which radiation is preferable to excisiona 
surgerjL In those instances where the malignant disease has passe 
beyond all help from surgical removal, radiation is frequently the es 
method of palliative treatment, but, even in these cases, we are fin lOg 
that radiation must be used with -discrimination. It is a misconception, 

♦Read- at a meeting- of the Texas Association of Obstetricians and 
September 30, loty. , 
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germ cells may exist whicli result in an embryo that may or may not de- 
velop to term in ntero. Some of these might be aborted if let alone, and 
it might or might not be possible to prolong their existence, perhaps 
even to term, by intensive treatment. To do this would obviously be 
most unfortunate therapy. Case “E. H.” above seems to be one of these. 

If the views of those who believe that defects in the germ cells are 
the major cause of spontaneous abortion are correct, then one or the 
other of two conditions should follow. Either it should not be possible 
to carry many of those pregnancies to term, or if it is possible, then 
there should be a great many more abnormal babies born. The most en- 
couraging note in this series of eases is that in not a single instance 
was a baby born at term that was not in every way normal. One of the 
abortions figuring in the total of 19 was represented by an hydatidiform 
mole, and another by the seven months’ aneneephalic fetus already 
described. 

What the action of progesterone is in these early eases of spontaneous 
abortion, if it has any specific action, is difficult to say. The great ma- 
jority of such abortions occur between the second and third months, at 
the time when placentation is occurring, and the influence of the corpus 
luteum of pregnancy is waning. I have thought that abortions at this 
time might be due to a too rapid regression of the corpus luteum, or a 
, delay in the assumption of hormone function by the placenta, resulting 
in a lowering of the progesterone level below that necessary for a con- 
tinuation of the pregnancy.® Falls and others^ have reported a diminu- 
tion or cessation of uterine motility following the administration of 
progesterone. Bickers,® by the same metl^d, however, finds no effect 
upon the gravid uterus. It is impossible at the present time to reconcile 
these eonfiictuig results. 

We must agree with Paine® that what is needed most is some way to 
diagnose early the inevitable abortion, or the abortion resulting from an 
abnormal ovum, from those which are fortuitious and which might be 
prevented by proper treatment. Careful attention to history will fre- 
quently make it possible to treat abortion at the most favorable time 
always to treat it, viz., as soon afterwards as conception can be diagnosed, 
and many times preferablj^ before conception.® 

Until increasing Imowledge clarifies the causation of spontaneous 
abortion, clinical experience emphatically justifies our continued efforts 
to prevent it, both by therapeutic and prophylactic treatment ; howbeit 
in the light of our present knowledge, such efforts Avill frequently be 
predestined to failure, and in some cases to unnecessary or unwise treat- 
ment. 

CONCLUSIONS 

1. Spontaneous abortion may be due to defects inherent in the germ 
cells or to maternal environmental factors. Neither cause has been 
proved to the exclusion of the other. Probably both are concerned. 
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Even then there is some doubt, as will be shown later, whether radia- 
tion therapy has any thing to contribute. 

In the second decade of life, the chief indications advanced for radia- 
tion therapy are the physiologic malfunctions of the hj’pophysis, the 
ovaries, or the uterus. These indications are most frequently represented 
by infantilism of the genital organs or as scanty, absent, or infrequent 
menses on the one hand, and excessive bleeding on the other. 

Prom the point of view of the conservative gjmecologist, radiation 
therapy can have little place in the treatment of malfunction of the 
menses at this period of life. The use of the so-called “stimulating 
dose” of x-ray or of radium directed toward the h}q)ophysis, the ovaries 
or uterus must be considered an abuse, because there is almost com- 
plete lack of specific knowledge as to what constitutes a stimulating dose, 
if indeed there be such a thing, and because permanent harm may re- 
sult, not only to the organs intended to be affected but also to other 
contiguous structures. Furthermore, the evidence that any permanent 
good can be expected to result from such treatments is not sufficiently 
substantiated to be at aU convincing. 

One hears much of the “temporary eastrating” dose of radium or of 
x-rays. As this, application of ray therapy has had fairly comnion 
usage, a great deal more is known about it than the so-called “stimu- 
lating dose.” That the function of the ovaries can be suppressed 
through the effect of rays upon the Graafian follicle system has been 
well established. However, to secure this result without producing com- 
plete atrophy of the granulosa cells, the dosage must be most carefully 
graduated according to the age and the habitus of the patient, that is, 
the younger and thinner the patient, the lower the dose. The computa- 
tion of the dose and the application of the treatment require great care 
and exact judgment. These prerequisites are so frequently 
are so subject to error that the method is often disappointing and there- 
fore should seldom if ever be used. Indeed, other means of trmmg 
the ordinary causes of excessive postpuberal bleeding are so well known 
and with perseverance are so effectual in almost all cases that one mus 
consider the use of radiation therapy as unnecessary, and more than tha , 
as dangerous because it is fraught with the possibility of permanen 
infertility and even castration. Until this foi’m of radiation therapy 
is characterized by a much more accurate Imowledge^ of the dosage 
eeived by the ovaries and its effect upon them, both immediate an^ r 
mote, this application of radium and x-ray should not be used 
in very unusual circumstances. We have not felt that it was necessa } 
to resort to its use in a single instance of postpuberal bleeding, a w^^ 
finding that there were adequate means which were less dangerous a 
more conservative for controlling blood loss. . j 

To summarize, one may say that excepting in the rare instances 
malignant disease of the genital tract, it is extrernely seldom j'. 
justifiable gynecologic indication for the therapeutic use of 
therapy can be found in young women under twenty years of age. 
should take an active stand in restraining the use of the so-ea 
“stimulating” or “temporary castrating” doses of radium or 
they are often ineffectual or may do peinianent damage even when i 
plied under good auspices. 

THE REPRODUCTIVE PERIOD OP LIFE (THIRD AND FOURTH DECADES) 

In dealing with the gynecologic patient of the reproductive 
the physician must always form his judgments mth regard to the 
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however, to think of radiation therapy as a technique which may prop- 
erly he used in the treatment only of malignant disease. As time passes, 
we learn of new uses in .connection with henign conditions. A gen- 
eration has passed since widespread therapeutic use has been made of 
radiation therapy, and, while many have evaluated the use of these 
agents from the point of view of a particular type or group of malignant 
diseases, there have been few efforts to assess the value of this form of 
treatment from the more general point of view. 

In this consideration, we will not take into account misuses or bad re- 
sults due to the employment of grossly improper dosages, inadequate 
filtering of the rays, or lack of diagnostic ability. In order that we may 
consider the problem on its intrinsic merits, we must assume that the 
technique of the therapy and the correctness of the diagnosis are sat- 
isfactory. 

Since the indications for and against radiation therapy in gynecology 
and obstetrics are influenced considerably hj’^ the different phases of life 
in the woman, they should he regarded, to begin with, from an age period 
point of view and then evaluated with respect to the various clinical 
entities, both benign and malignant. The most convenient divisions of 
the life span for this purpose are : 


1. Pre- and postpuberal 

2. Reproductive 

3. Pre- and postmenopausal 

4. Senescence 


(First two decades) 

(Third and fourth decades) 
(Fifth and Sixth decades) 
(Seventh and eighth decades) 


PRE- AND POSTPUBERAL PERIOD (piRST TWO DECADES) 

The use of roentgen rays or of radium for the treatment of gynecologic 
dyscrasias in the first decade of life should be confined to the treat- 
ment of the rare instances of malignant disease. These are usually 
the embryonal types of epithelial or connective tissue tumors. Un- 
fortunately, malignant tumors in the young are rarely diagnosed early 
enough or found in a sufficiently advantageous position to permit sur- 
gical excision. The occasional exception to this statement is the infre- 
quently encountered malignant dysgerminoma. When this tumor is 
found, the indication is considered to be excisional surgery, aided by the 
use of x-rays or radium therapy. Although few persons have seen 
enough of these tumors to justify any very definite attitude toward 
their treatment, the consensus of opinion seems to be that they should 
receive radiation treatment. In addition, the granulosa cell tumor of 
the ovary should be mentioned as it is occasionally found in the first 
decade of life and is most often associated with precocious puberty. 
There has been much misconception concerning the significance of this 
grovdh, largely because it has been indiscriminately called “granulosa 
cell carcinoma,'’ a term which, of course, implies malignant charac- 
teristics. This misleading nomenclature is unfortunate, for most "ran 
ulosa cell tumors are benign, in fact, less than 20 per cent develop 
malignant characteristics. Radiation therapy, if it is to be used must 
therefore be applied only to those patients from whom a granulosa tumor 
has been removed which has definitely malignant histologic features. 
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gression of the pathologic process. However, more often than not, the 
ovarian tissue already damaged by the endometrial cyst formations will 
lapse into permanent abeyance of function when treated with even small 
doses of x-ray or radium. The more specific approach with the scalpel 
is therefore to be preferred, at least in the initial stage of treatment. 
This is particularly true because laparotomy will usually be necessary 
to confirm the diagnosis, at which time appropriate excisions can be 
carried out. However, anj' remaining ovarian tissue, which should he 
left in the young woman whenever possible, will often produce enough 
hormone to allow the continued growth of the endometrial process. It 
may'- be, therefore, that as a sequel to the laparotomy one may elect to 
use radiation therapy^ rather than to resort to a second or third laparot- 
omy. Under such circumstances, castration by radiation even in rela- 
tively young women may'- be a highly'- conservative procedure. 

Similarly^ the use of castration in treatment of carcinoma of the 
breast in women of reproductive age may be warranted, as there is very 
good evidence that not only'- normal mammary duct and alveolar epithe- 
lium are stimulated to growth by'- the hormonal products of the ovary 
but that the malignant cells of the same origin may respond in a similar 
manner. This therefore constitutes another exception to the conserva- 
tive attitude which is well indicated. 

It has been found that therapeutic abortion may be induced m the 
early stages of pregnancy by- means of x-ray radiation. A sufficient 
dose, when directed toward the site of implantation in the uterus, 
about degeneration of the trophoblastic ectoderm, followed by death 
of the fetus and subsequent expulsion of the product of conception. 
Use of the method has been urged by’- some enthusiasts, chiefly’ because 
they claim it to be devoid of blood loss and that the dangers of infection 
may'- be greatly’ reduced. However, abortion produced by’ x-ray is at 
best an awinvard procedure, because the product of conception is re- 
tained in utero for some time after death, and the procedure seems o 
lack sufficient advantage over other more prompt methods to recommen 
its Avidespread use. But even more important is the inescapabk 
of radiation effects upon the ovaries; this probability is OTfficien 
condemn the method unless simultaneous castration is desired, -wnie 
will infrequently be the case. 

When carcinoma of the cervix or of the ovaries coincides 
nancy’, as it does veiy occasionally’, it is Avise usually’ to evacuate ^ 
uterus before attempting to give radiation therapy’. Adequate x-r y 
therapy’ for carcinoma Avill either kill the fetus in the early’ stages o 
pregnancy or produce serious malformation, because the direct beam 
Avell as the scattering of the rays must necessarily’ affect large _ 

of the body of the fetus. Eadium, on the other hand, may’ not o^^^ 
because it may be more locally applied and because the 
creases rapidly’ Avitli each successive centimeter that it is placea i 
from susceptible tissues. t ^ 

The treatment of my’omas by means of radium or x-ray’S has 
Avidely’ used, so that the advantages and handicaps of the_ metho 
be fully’ evaluated. Those Avho JiaA'e had AA’ide experience in 
radiation for this purpose lay’ doAvn the following criteria winch 
be fulfilled if this means of treatment is to be carried out AVithou 
desirable complications : 

1. The size of the groAvth must not be over 12 cm. in diameter. 

2. The groAA’th must be fairly’ sy’mmetrieal or globular in shape. 
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of therapeutic agents being guided by a sensitive appreciation of the 
importance of preserving the procreative function. Any form of treat- 
ment directed toward the cure of an ill which, at the same time pre- 
cludes the possibility of childbearing, can only be Aptified when the 
dangers inherent in the disease are of such a magnitude as to fully 
warrant castration. The interpretation of that phrase “fully warrant 
is necessarily vague and will differ greatly in many minds, having dif- 
ferent backgrounds of training, temperament, and modes of thought. 

Approaching the diseases of the reproductive period of life in which 
radiation therapy may be applied from this point of view, it is at once 
apparent that aside from those of a malignant nature there can be no 
wide use for radium and x-ray until the end of the period is approached 
or actually reached. 

The use of the “stimulating dose” of x-ray applied to the pelvic fields 
to overcome sterility has been urged by some, and a few series of ap- 
parently successful cases have been reported in the literature. How- 
ever, such experiments, for such they are, are inadequately controlled 
so that one cannot state with any degree of assurance that the radia- 
tion therapy was of substantial benefit. There is no indication, either 
clinically or experimentally, that x-rays or radium ever exert a stimulat- 
ing effect. Also, we are left in complete ignorance as to immediate and 
remote damage that may have been sustained by patients so treated. 
It is obvious, therefore, that this is not a form of therapy which in its 
present state can be more than very sceptically accepted by a wise 
profession. 

We should also point out that the use of penetrating rays for ther- 
apeutic purposes has not been in vogue for a long enough time to permit 
a complete knowledge of their very remote effects. It is quite possible 
that succeediug generations begotten by patients who have received 
x-ray and radium therapy may reveal inherited deficiencies of the germ 
plasm as a result of that treatment. The basis for calling attention to 
this possibility lies in the experimental work which has been done on 
drosophilia, mice, and guinea pigs, which demonstrates beyond a doubt 
that in these animals the effect of radiation may be transmitted and ap- 
pear two, three, or even four generations later in the form of abnormal 
developments of the extremities, resulting in partial or complete ab- 
sence of arms or legs or with clubbed feet, as well as occasional ab- 
normal pigmentation of the skin surfaces. 

The attitude toward “temporary castration” should, we believe, be 
the same in this as in the earlier periods of life, because it cannot be 
adequately controlled and hence should not be applied unless, when as 
at the end of the childbearing period, one may be willing to accept 
complete castration, should this be the inadvertent result. Under the 
latter circumstances, the full castration dose will usually be preferable 
to a lesser one if the indication is really adequate for the use of this 
therapeutic agent. 

Endometriosis maj^ be one of the exceptions to the foregoing state- 
ment. This benign disease occurs with some frequency in women twenty- 
five or more years of age. As is well known, it may and often does 
destroy fertility. The pathologic process is dependent upon and is pro- 
moted by ovarian hormones coming largely from the maturation of the 
Giaafian follicle. In these patients one occasionally may be warranted 
in an effort to suppress ovarian function for a period of several months 
to lemove or decrease the stimulating hormones and thus to induce re- 
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menopause and afterward, but to point out that the use of even the 
most superficial x-ray treatments to this region is not wise except per- 
haps in such small amounts as 75 r. for five treatments, for though 
they may give relief of the discomfort, they frequently are followed 
at a later time by abnormal skin changes closely analogous to kraurosis. 
This presumably is due to endarterial changes induced in the cutaneous 
capillaries which cause them to undergo gradual occlusion with conse- 
quent decrease in the blood supply. 


THE USE OP RADIUM AND X-RAY IN THE TREATJIENT OP JIALIGNANT 

NEOPLASMS 

Carcinoma of the vulva should never be treated by any form of radia- 
tion therapy, because doses sufficient to eradicate the cancer will result 
in fibrosis and other late manifestations which are undesirable. The 
perineum is notably the most intolerant skin surface of the body to 
radiation therapy. The only treatment is excision of the local lesion 
followed by dissection of the inguinal nodes. However, after operation, 
radiation of the inguinal region only has been recommended by some; 
on the other hand, many radiologists would advise against its use in 
this way. 

Prom what has been said it is obvious that while radiation therapy 
has definite uses in nonmalignant states, it is with malignant conditioiH 
that its use should be chiefly concerned. This will remain true until 
the many undesirable side effects can be eliminated completely or at 
least minimized to a much greater extent than present techniques make 
possible. With cancer, however, it has proved to be a great boon to 
women when surgery is out of the question because of general debility, 
or when the neoplastic disease has advanced beyond the stage where 
excision is possible. This is true because cancerous processes in them- 
selves constitute such an extreme hazard that the use of a drastic agent 
with its frequently undesirable side effects is indicated. There un- 
' doubtedly will be striking advances in techniques for the employment oi 
the various forms of radiation therapy in the future as there have been 
in the past. As a result, the cure rate should be appreciably increased 
with a diminution in disadvantageous secondary effects. The past 
twenty years have seen notable advances in this direction. One of tiie 
most important recent improvements has been the application of deep 
x-rays directly to the cervix and parametriums by means of the 
vaginal cone. We have seen most encouraging regression following t is 
technique. 

Despite these real advances in radiation therapy and the others 
may be forthcoming, there is urgent need for an entirely different ap 
proach to the problem of gynecologic cancer. Instead of waiting un i 
the woman presents herself with the disease, the attitude of gynecmops 
should be one of aggressive prophylaxis. By that it is meant that w 
should obtain such a thorough folloiv-up of all women patients in i^ 
cancer-bearing period that we would thereby detect malignancy o 
genital tract in its incipiency when it can be treated and more 
quently cured, not by radiation alone, but by a large variety or re ^ 
tively simple and inexpensive means. This may sound j 

Utopian, but much would be accomplished if every obstetrician 
gjTiecologist applied the same general principles to the postreproduc i 
care of women that are now in vogue during pregnancy and commo 
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3. Pedunculated tumors cannot be safely treated, as they may under- 
go rapid degeneration due to precarious blood supply and produce ad- 
hesions, obstructions, etc. 

4. Submucous tumors are contraindicated because of the dangers of 
becoming infected. 

5. Rapidly growing tumors may be sarcomatous and this form of 
malignancy is notoriously resistant to radiation therapy. 

6. There must be no inflammatory involvement of the adnexal or- 
gans. 

7. Myomas undergoing degenerative changes are not suitable. 

To the foregoing we should add that the tumor must produce symp- 
toms such as bleeding or mechanical disturbances. 

This, all will agree, is a rather formidable list of contraindications 
which in themselves, if present, would leave only a small number of 
suitable cases. But if in addition one asks how can one be sure that 
they are fulfilling these conditions, except by means of exploratory 
operation, it would seem at once to the trained surgeon that operative 
removal is by all odds the procedure of choice except in a few patients 
near the menopause with small and suitabl 3 '^ placed tumors in whom 
ovarian conservation is not essential, or in patients who because of 
other diseases are not fit candidates for operation. In short, it would 
seem that there are only a very few instances of mjmmatous uterus that 
could not be treated better by surgical excision than by radiation. 

The treatment of carcinoma of the cervix constitutes the greatest use 
which can be made of radiation during the reproductive period of life. 
That it has been a great aid and that it is the best mode of therapy in 
all stages of this disease, excepting the very earliest, is unquestionable. 
More will be said later on this subject. 

PRE- AND FOSTMENOPAUS.:VX, PERIOD (FIFTH AND SIXTH DECADES) 

As the menopause is approached, the desirability or possibility of 
childbearing having largety or completely passed, that is, in women 
forty or more j^ears of age, the indications for the use of radium and 
x-raj^ in the treatment of benign conditions increase. Hj’^perplasia of 
the endometrium when it does not jdeld to curettage or hormonal treat- 
ment, endometriosis, the submucous myoma which iiroduces excessive 
blood loss, and adenomyoma all may be treated efficientty and with the 
obviation of laparotomy Iij" means of radiation. Here, contrary to the 
usage of many, x-ray may be preferable to radium. Intracavitaiy 
radium in 1,400 to 1,600 mg. hour doses is quicker and in manj^ instances 
satisfactory. However, when there is danger of infection in the uterus 
or adnexal organs, and there frequently is such danger, the deep x-raj' 
treatments are di.stinetly preferable. If the myomas are large enough to 
produce crowding of the pelvic organs and thus instigate pressure symp- 
toms, it is very doubtful whether any form of radiation will prove a 
satisfactory solution. In these instances, even though the menopause, 
with its cessation of ovarian function and, hence with a recession of 
the growth stimulus, is imminent, and even though, as is well Iniomi, 
there may be and u.sualB" is a diminution in the size of the tumors, 
laparotomy with surgical excision of large tumors will nearly alwaj's 
prove to be the most satisfactory mode of attack. 

The treatment of pruritus of the vulva and anal region should be 
mentioned, not onlj* because of the frequenej* of these ailments at the 
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definitely be refused even pallialivc radiation treatment and ivill be 
given comforting drugs instead. In .short, it is a great mistake to con- 
clude that all iiatients witli hwpevahle or recurrent cancer should re- 
ceive radiation therapy, for often more harm than good is done. 

Cancer of the cervix and that of the fundus of the uterus is well recog- 
nized and the various types are quite well differentiated (thanks to 
Martzloff, Schultz, and others Avho have devoted specific study to these 
lesions). In contrast, cancer of the ovary is not in such a well-ordered 
state of recognition, and therapeusis is discouraging, probably because 
the etiology and potential variations are much more complicated. Car- 
cinoma of the ovaiy is a very common disease which, though varied in 
form and difficult to treat, should, we think, be accorded better therapy 
than it commonly receives. It is rather disappointing to read paper 
after paper on ovarian cancer coming, as many of them do, from good 
hospitals without anything like an adequate attempt at a critical^ an- 
alysis of the different histologie varieties of growth. The unqualified 
term, “ovarian carcinoma” means almost nothing beyond the mere 
fact that the process possesses the eharaeteristics usually ascribed to 
malignant diseases. The life eymle of the different ovarian malignancies 
as Avell as their potentialities for harm are so varied as to require not 
only individualized consideration but Avidel}’- divergent therapjL 

A knowledge of the life cycle of the ovarian tumors and of their 
sensitiveness to radiation therapy is a definite prerequisite to the treat- 
ment of these lesions. Indeed, we need not confine this statement to 
ovarian neoplasms ; it is equally true of all tumors of the female genital 
tract. Eadiation treatment of the common forms of malignant neoplasm 
of the ovary, that is, the serous cj’’stadenoearcinoma and the psevido- 
mueinous cystadenoearcinoma, are most discouraging, particularly when 
the papillary processes have implanted themselves upon the serous hnuVo 
of the abdomen and its viscera, if a cure of the disease is anticipatea. 
However, deep x-ray therapy may and often does produce a temporary 
reduction in size of the tumor masses together with a decrease m tne 
rate at which ascitic fiuid is produced, so that the use of the deep x-ray 
may be helpful in making an inoperable tumor one which can be re- 
moved, as well as affording comfort to the patient for a penod o 
months by^ diminishing abdominal distention due to ascitic fluid. c)n 
the other hand, cure by any means is rare. 

SUMMARY 

In conclusion, we may say that radiation therapy is very often a 
blessing, but it may also be a curse. Its use must be guided by clinical 
discretion and extensive knowledge of neoplastic and benign disease 
pi’oeesses. The enthusiasm of radiation specialists is essential to the 
development of the art of radiation therapy; however, the application 
must be held within the bounds deemed suitable by conservative chn- 
ieians whose experience and long range point of view, in consultation 
with the radiologist, should dictate its use and decide upon appropii 
ate application. In addition, let us again emphasize that the mere tie 
ment of well-established or hopeless malignant processes by radiation 
and aU other means is but to beg the question as far as the responm 
bilities and capabilities of the profession are concerned. Great a 
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knoivn as antenatal care. If semiannual physical examinations by com- 
petent gynecologists were available to cancer-susceptible women td the 
same degree that medical care is now available during pregnancy, we 
could, in a few years change the whole complexion of cancer therapy as 
far as the female generative tract is concerned. 

This lack of constant and competent gynecologic observation of women 
in the cancer age constitutes the greatest omission of which our branch 
of the medical profession may be said to be guilty. This situation should 
be and, it is to be hoped, will be changed in the near future. An in- 
formed and well-trained staff of gynecologists should bring about the 
adequate training of physicians in sufficient numbers to make it pos- 
sible to carry out such a program of cancer prophylaxis through semi- 
annual examinations of women from the age of thirty-five to sixty or 
more years of age. Then and only then mil we begin to meet the chal- 
lenge of gynecologic cancer, liecause such observation is the only way 
in which the early stages of the disease may be detected. 

RADIATION THERAPY IN THE AGED NVITH ADVANCED STAGES OP 

MALIGNANCY 

With what has seemed to be an increased incidence of advanced malig- 
nancy of all types occurring in women and with greater realization of 
the value of radiation therapy as contrasted to surgical treatment in the 
treatment of such patients, there has been an evergrowing tendency to 
refer all patients who are hopelessly ill with cancer to the roentgenologist 
for radiation treatment. 

Sometimes marked regression of the malignant process results from 
treatment, or pain is greatly relieved. Thus the final days of the patient 
are not only made more comfortable but they may even be increased in 
number. (Such a result is not only desirable but it is the duty of the 
doctor to secure it for his patient if this is at all possible.) Unfor- 
tunately, however, the outcome is not always so fortuitous even under 
the best auspices. Frequently, instead of giving comfort and pro- 
longed life, radiation produces nausea, vomiting, and added pain to 
such a degree as to constitute an augmented burden and make further 
life definitely less desiralfie to the patient. X-ray treatment of des- 
perately ill or very aged patients with extensive metastatic disease is to 
be deplored with very few exceptions. It is much better, though the 
decision be a difficult one, to avoid the use of radiation in many such 
patients, because life under an increased burden of suffering may not 
be worth while if more discomfort is to be the lot of the patient. 
Furthermore, it is unfair to the radiologist to insist on radiation treat- 
ment only because the physician or the family are, so to speak, “grasp- 
ing at last straws.” The correct procedure should be to determine as 
accurately as may be possible the nature and extent of the malignant 
disease process, after which a consultation with the radiologist should 
take place in which the situation in the particular patient and in similar 
cases should be discussed, and the possible advantages and disadvan- 
tages thoroughly considered. Some patients will then be given radia- 
tion treatment carried out to an adequate degree to secure remission or 
palliation. Others, a border line group, vill be treated tentatively vuth 
a trial of therapy to observe how the patient in general and the tumor 
specifically react to the treatment. If the response is found satisfac- 
tory, the treatment may be continued ; on the other hand, when the re- 
sponse is poor the therapy should he stopped. Still other patients will 
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vances will be realized when there is such a thorough and capable ap- 
plication of the prophylactic idea that we shall have the problem of 
treating genital cancer in its ineipiency rather than in its advanced 
stages. Such a program is not premature or in the least an unbridled 
phantasy; all that is lacking is a full appreciation by the profession 
of the simple methods by which such a program may be realized, and 
the zeal necessary for their appreciation. 


NUTRITION STUDY IN PREGNANCY- 

Food Habits of 514 Pregnant Women 

Philip P. Williams, M.D., and Florence G. Fralin, B.S., 
Philadelphia, Pa. 

(From the Prenatal Clinics of the Presbyterian, Jewish and Philadelphia 

General Hospitals) 

T he food intake records of 514 pregnant women in Philadelphia were 
analyzed and recently reported.^ The women represented several 
population, economic, racial, and nationality groups. 

The diets, when compared with the recommended allowances of the 
National Research Council, were much below the standards for preg- 
nancy. The average diet was 20 per cent below the allowance in calories, 
22 per cent in protein, 53 per cent in calcium, 33 per cent in iron, 55 
per cent in vitamin A, 43 per cent in vitamin Bj, 47 per cent in ascorbic 
acid, and 50 per cent in riboflavin. Ten (2 per cent) diets could be 
termed good, 209 (41 per cent) fair, and 295 (57 per cent) poor. Cal- 
cium deficiency was the fault most constantly encountered. 

When the food intake records were analyzed, no cognizance was taken 
of the specific foods which the women ate. A consideration of their food 
habits is the purpose of this report. 

Weekly food consumption was compared with those amounts recom- 
mended for pregnant women in the pamphlet. Planning Diets hy the 
Neio Yardstick of Good Nutrition, a publication of the Bureau of Home 
Economies. The weekly diet plans for pregnant women at three levels 
of cost, showing the food classifications, are shouni in Table I. 


FINDINGS 


Milk makes many important contributions to the diet, the most 
notable of which is calcium. It also provides phosphorus, protein of good 
quality, vitamin A, thiamin, and riboflavin. It is a relatively cheap food 
and a wise purchase. Translated into servings, all three diet plans %vould 
indicate the dailj'^ use of at least one quart of milk to drink, in cooked 
food, or as cheese. Milk consumption in the group studied is shown in 


•This study was made under a grant from the Selina B. Mcllhennv Trnnri fm- nun; 
cal Investigation in the Presbyterian Hospital in Philadelphia? 
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The diet of the pregnant woman should contain at least one serving 
daily of these foods and two if the food budget will permit. Table Y 
shows that a small percentage of the group ale l.wo servings daily. A 
large number consumed vitamin C foods less frequently than once daily. 

Leafy, Green, and Yellow Vecjclahles . — All fruits and vegetables make 
outstanding contributions to the diet in the way of minerals and vitamins. 
They help to maintain alkaline reserve, they provide roughage, and they 
lend color, flavor, and texture to menus. They are not always cheap, and 
transportation factors affect their cost. 


Tabi.e VI. Leafv, Green, and YELLO^v Vegetables 


servings 

NUMBER OF WOMEN 

PEE CENT 

None 

5 

1 

Some, but less than one daily' 

231 

45 

One, but less than tivo daily 

213 

41 

Two or more daily 

Co 

13 


Leafy'-, green, and yellow vegetables are important for their iron and 
vitamin A content. Pregnant women limited to low-cost diets shonld 
use them about once a day' and those who can afford the moderate cost 
and liberal diets should have one or two servings daily. Note how few 
women attained the desire of two servings (Table VI). Almost one- 
half of these women were in the highest income groups. Those who naa 
none were in the lowest. . 

Other Vegetables and Fruits . — To use the quantities of other fruits 
and vegetables not mentioned above and .suggested in Table I, ivomen in 
the low-income group should eat them about once daily. Those in tne 
moderate group should have about two servings a day. Those in tne 
liberal group should eat two or three servings dailyL Table VII 
how the women in this study met the standards. More than one-hali o 
those eating only one serving daily were in the low income group. 


Table VII. Other A'-egetables and Fruits 


servings I 

NUMBER OF WOMEN 

PER CENT 

None 

5 

1 

Some, but less than one daily 

139 

27 

One, -but less than two daily 

199 

39 

Two, but less than three daily 

113 

22 

Three or more daily 

58 

11 


Lggs . — ^Eggs contain protein, they’- are excellent sources of 
and iron, and they'' provide other minerals and vitamins as well, 
egg in some form should be included about once a day in ny 

woman ’s diet and more often when food money'- is not limited. Not m j 
of these women used one egg daily (Table VIII). 


Table VIII. Eggs 


SERVINGS 1 

NUMBER OF WOMEN 


None 1 

54 I 


Some, but less than one every other day 

214 


3% per week, but less than 7 

177 


One daily or more | 

69 1 



Lean Meat, Poultry, and Fish. — ^In addition to their 
these foods are rich in thiamin, riboflavin, and nicotinic acid. Liver 
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Table II. Daily Consumption oe Milk 


DAILY 

NUMBER OP WOMEN 

PER CENT 

Some, but less than 8 ounces 

131 

25 

8 ounces, but less than 1 pint 

IDS 

39 

I pint, but less than I quart 

172 

1 33 

1 quart 

13 

1 ^ 


Table II. A verj' small percentage consumed one quart or more daily. 
About one-half of this group was made up of women in the highest in- 
come brackets. The average ivas less than one pint daily. 

Potatoes and Sioect Potatoes . — Potatoes furnish calories at low cost. 
They are good sources of vitamin vitamin C, and iron. Sweet 
potatoes are particularly valuable for their vitamin A content. 

The recommendations in Table I would amount to two servings daily 
for the low-cost diet, one or two for the moderate-cost diet, and one for 
the liberal diet. Fifteen women, most of whom were in the low income 
group, used potatoes at least twice daily (Table III). 


Table III. Potatoes and Sweet Potatoes 


SERVINGS 1 

NUMBER OF WOMEN 

PER CENT 

None 

14 

3 

Some, but less than one daily ' 

311 

60 

One daily, but less than two 

174 ' 

34 

Two or more daily 

15 1 

3 


Dried Beans, Peas, and Nuts. — ^Legumes, generally, are valuable for 
protein, iron, and thiamin. They also furnish calories cheaply. They 
should be used four times weekly in the low-cost diet, three times weekly 
in the moderate-cost diet, and once weeldy in the liberal diet. 

Almost one-half the number of women studied used no legumes at all. 
About two-thirds of those who used them at least four times weekly 
were in the lowest income group (Table IV). 


Table IV. Dried Beans, Peas, and N uts 


SERVINGS 

NUMBER OF WOMEN 

PER CENT 

None 

246 

48 

Some, but less than two weekly 

188 

37 

Two or three weekly 

59 

11 

Pour or more weekly ' 

21 

4 


Tomatoes, Citrus Fruit or Other Vitamin G Rich Foods . — Those fruits 
and vegetables which are good sources of vitamin C can usually be relied 
upon to furnish other vitamins and minerals as well. Since they may be 
eaten raw or after short cooking periods, there is not much danger of 
losing their vitamin content. 


Table V. Tomatoes, Citrus Fruit or Other Vitamin C Rich Poods 


SERVINGS 

NUMBER OF WOMEN 

PER CENT 

None 

12 

2 

Some, but less than one daily^ 

202 

39 

One daily, but less than two 

214 

42 

Two or more daily 

86 

17 
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Only 59 per cent of them cliose one serving or more of citrus fruits and 
vitamin C rich foods daily. 

Only 54 per cent ate at least one leafy, green, or yellow vegetable daily. 

A large number of women did not realize the need in the diet for 
potatoes, legume-s, and other vegetables and fruits not mentioned above. 

Only 47 per cent consumed three or four eggs weeldjL 

Twenty per cent reported an intake of lean meat, poultry*, and fish 
of one and one-half servings dailyL 

Seventeen per cent ate one-half of their bread and cereals in the whole 
grain form. 

Only’' about 21 per cent used one ounce of butter or fortified butter 
substitute daily’. 

The authors are indebted to Mrs. Anna dePlantcr Bowes, Dr. Esther F. Pliipard, 
and Dr. E. D. Burdick for their helpful suggestions. 
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POSTMENOPAUSAL ENDOMETRIOSIS 

A Case Report and Review of the Literature 

Irving L. Frank, M.D.,* Philadelphlv, Pa., and 
Sajiuel H. Geist, M.D., New York, N. Y. 

(From the Gynecologic Ward and Lahoratory, The Mount Sinai Sospita}) 

I T IS insufficiently’ emphasized in the literature on endometriosis that 
typical lesions are not infrequently’ found in women past the meno 
pause. The existence of a sizable gi’oup of noncyclical women iiresent 
ing these lesions deserves considex’ation, because one might not predict 
such a group from accepted concepts of the pathogenesis of the disease 
and further, because the origin and fate of such tumors are of concern 
in prognosis and treatment of these patients. 

Pathologic diagnosis of the lesion depends on the demonstration of 
epithelial elements closely’ resembling endometrium, in an ahnoim 
location. Many theories have been advanced to account for the presence 
of this ectopic tissue, and, although each seems to explain certain elinico 
pathologic observations, the accumulated body’ of evidence contains a 
irreconcilable with any’ single theory’. This suggests that no sin,, 
mechanism is universal in the pathogenesis of this disease. 'Whether, 
however, one attributes the genesis of the lesion to (a) diverticrilar m 
vasion of the uterus b.y normal endometrium (Cullen), (b) activation 
of celomic rests (Iwanoff, Novak), (c) epithelial heterotopy’ depen en 


*Brettauer Fellow in GynecoloK.v. 
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lean meat are high, in iron content, and liver is an excellent source of 
vitamin A. AH add interest and flavor to the diet. 

To meet dietary requirements, pregnant women should have one 
serving of these foods every other day in the low cost group, one serving- 
daily in the moderate cost group and at least that much and preferably 
more in the liberal group. Most of these women had at least one serving 
every day (Table IX). 


Table IX. Lean Meat, Podi.try, and Fish 


SERVINGS 

1 NUMBER OP WOMEN 1 

PER CENT 

None 

1 

(-2) 

Some, but less than 3% ■weeklj’^ 

19 

4 

3%, but less than 7 weekly 

149 

29 

7, but less than 10% iveekly 

243 

47 

10%, but less than 14 weekly 

81 

16 

14 or more weekly 

21 

4 


Fours <md Cereals . — No attempt was made in this report to measure 
the amounts of bread and cereal consumed. The interest was centered 
instead on the amount of whole grain cereals and bread. These are im- 
portant for their vitamin B and iron content. Table X shows how in- 
frequently these women ate at least one-half of their bread and cereals in 
the whole grain form. 


Table X. Whole Grain Cereals and Bread 


AMOUNT 

NUMBER OF WOMEN 

PER CENT 

None 

107 

21 

Some, but less than % of intake 

317 

62 

% or more of intake 

90 

17 


Fats . — Table XI shows how many women used one ounce or more of 
butter or fortified oleomargarine daily. Butter is important for vitamin 
A as well as for the calories it jdelds. Some women, most of Avhom 
were private patients, used cod-liver oil routinely during pregnancy. 


Table XI. Butter and Fortified Oleomargarine 


AMOUNT 

NUMBER OF WOMEN 

PER CENT 

None 

20 1 

3.9 

Some, but less than one ounce daily 

383 

74.5 

One ounce or more daily 

111 ! 

21.6 


Sugars. — Molasses, honey, broivn sugar, and unrefined sjumps are to be 
desired over refined sugar. Only 63 women (12 per cent) used the un- 
refined forms of sugar. 

A study of the food habits of 514 pregnant women in Philadelphia 
reveals principally a lack of Imowledge of adequate food values. A 
slight effort on the part of obstetricians in nutrition education for preg- 
nant women would bring about good results not only for the mother and 
fetus, but for the entire family as well. 

S-UMMAKY 

Only 3 per cent of the women in this group consumed one quart of 
milk daily. Twenty-five per cent of them had less than S oimces daily. 
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Table I. Associated Pathology ix 203 Gases of ADExoiirosis 


LESION 


XDMBEE OF CASES PEECEXTAGE 


No associated lesion 
Uterine lesions 
Fibromjoma 
ilyosarcoma 
Carcinoma 

Hematometra ivith cer\'ical stricture 
Double uterus 
Normal pregnancy 

Hydatid mole, chorioadenoma destruens 
Chorioepithelioma 
Endometrial lesions 
Hyperplasia 
Polyp 

Ovarian lesions 
Follicular cyst 
Chocolate cyst 
Simple cyst 
Serous cyst 
Dermoid cyst 
Papillary cyst, serous 
Papillary cyst, pseudomucinous 
Theca cell tumor 
Granulosa cell tumor 
Miscellaneous 

Endometriosis of tube 
Parovarian cj’st 

Endometriosis of pelvic peritoneum 
Endometriosis of abdominal wound 
Endometriosis of appendix 


21 

loS 


14S 


73.0 

3 


1.5 

2 


1.0 

1 


0.5 

1 


0.5 

1 


0.5 

1 


0.5 

1 

54 

0.5 

26 


13.0 

2S 

74 

14.0 

44 


22.0 

9 


4.5 

9 


4.5 

3 


1.5 

n 

0f 


1.5 

2 


1.0 

2 


1.0 

i 


0.5 

1 

11 

0.5 


0 
3 

1 
1 
1 


2.5 

1.5 
0.5 
0.5 
0.5 


Table H. Associated Pathology 


AUTHOR 


Watersis 

Witherspoon 2 o 

Hendersonis 

JefEcoatei* 

Alleni 

TCingis 

Smithiv 

Dre3TuES^ 

Bland2 

Fallas and Kosenblums 

Counsellers 

This series 


NO. cases OF 

ENDOMETRI- 
OSIS IN 
SERIES 

PERCENTAGE 

CO-INCIDENCE 

FIBROIPS 

HYPERPLASTIC 

ENDOMETRIUM 

follicular 

CYSTS 

18 

- 

1 

oo 

44 

90 

100 


82 

24.3 

- 


113 

71 

- 

41 

112 

70 

- 


114 

50 

- 

52 

159 

42 

- 


162 

29 

- 


172 

- 

- 

41 

260 

10.7 

o 

54 

884 


— 

7^ 

203 

13 

22 



Table III. Age Distribution 


AUTHOR 

NO. OP 

CASES 

UNDER 20 

20-40 

40-50 

OVER 50 

% „ 

lie 

s.o 

9.6 

12.2 

Dreyfuss^ 

Fallas and Kosenblums 
Bland2 

Counsellers 

This series 


0 

0 

1 

0 

0 

43 

1.39 

139 

333 

75 


|H 

Total 

Average 

1,775 





__10^ 
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on inflammatoi’y or hormonal stimulus (Meyer), (d) lymphatic or hema- 
togenous spread (Halban),or (e) retrograde tubal menstruation (Samp- 
son),^ it seems logical to concede that its subsequent growth and inva- 
siveness are dependent on the same hormonal influences on which the 
growth of normal endometrium is contingent. The lesion, as observed 
in the cyclical woman, is characterized by symptoms indicating cyclical 
growth activity, and by the histologic pictures of proliferation and 
edema, desquamation and hemorrhage, closely paralleling the changes of 
the normally situated endometrium. Moreover, endometriosis before the 
menarche is exceedingly rare. 

Not only does hormonal stimulation appear to be necessary for the 
growth of these tumors, but evidence of hyperestrinism is to be found 
in a large proportion of these patients, as previous authors have 
argued.^*’ In the absence of laboratory data, the evidence on this 
point rests on the coincidence of endometriosis with endometrial hyper- 
plasia and follicular cysts, lesions which are probably related to hyper- 
estrinism. Uterine fibromyomas, also possibly related to endocrine 
causes, are, similarly, quite frequently associated. 

We have reviewed the records of all eases of uterine endometriosis 
(adenomyosis) surgically treated in this hospital during the nine-and- 
one-half-year period from January, 1933, to July, 1941, with special 
attention to the age, menstrual status, sjunptomatology, and associated 
• pathology. An analysis of the associated findings in the 203 cases (Table 
I) reveals a statistically significant incidence of the above-mentioned 
lesions; much in excess of that to be expected were these lesions and 
endometriosis etiologically independent. This finding is in qualitative 
agreement with those of other reviewers (Table II). 

The above considerations make it reasonable to conclude that the 
growth and maintenance of ectopic endometrial foci are dependent on 
hormonal stimuli. Paradoxically, hoAvever, these lesions are found in 
women past the menopause, a state characterized by hypoplasia and 
atrophy of the genital epitheliums. In this series of 203 cases of 
adenomyosis, there are found 23 patients in the menopausal group, em- 
ploying as criteria either amenorrhea for periods in excess of six months, 
or definite symptoms and signs of the menopausal state. In previously 
published series of cases, the pi’esence or absence of the menopause is 
not indicated, but, by the arbitrary selection of age 50 as the onset of 
the menopause, one may obtain a crude estimate of the number of meno- 
pausal patients in such series, for purposes of comparison. This would 
seem to be an acceptable procedure, inasmuch as the number of cyclical 
patients over that age is commonly much fewer than the number of 
menopausal patients below that age. In Table III it uull be noted 
that 10.6 per cent of the cases fall into the menopausal group, an inci- 
dence much higher than one might expect. 

*S<?o reference 10 for a review of these theorie.s. 
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Estrogenic hormone studies: Blood extraction and bio-assay" failed 
to demonstrate the presence of estrogens in the amounts found during 
the latter half of a menstrual cycle, the extract of 30 c.c. of whole blood 
failing to elicit a thresliold response in casti’ate rats. 



Fig. 1. — Section of the adenomyomatous area (X90)- 



Pig. 2. — Section showing endometrium in a state of postmenopausal atrophy 

DISCUSSION 

In the light of our previously outlined views of the pathophysiolo^ 
of endometriosis, the sizable group of postmenopausal cases em 
elucidation. Consistent with these views, the explanation 
self that the lesions found represent residua of tumors which ha 
veloped during the cyclical period, and thereafter have persiste 
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We have recently encountered a patient classed in this group, and 
have been able to study the ease clinically and endoerinologically. 

CASE REPORT 

B. V., a 63-year-old white woman, was admitted to Mount Sinai Hos- 
pital on Sept. 18, 1941, to the gynecologic service of Dr. S. H. Geist. 
She complained of aching right lower quadrant pain and backache pres- 
ent during the week prior to admission. Ten months previously she 
had visited a physician for a similar complaint and was told she had a 
right ovarian cyst. She remained symptom-free for seven months there- 
after, when she had a sudden bout of vaginal bleeding lasting two daj^s. 
Subsequently she was perfectly well until the present episode. 

Menses had been entirely normal, without dysmenorrhea or excessive 
flow. Flow began at the age of 13, occurred every thirty days and lasted 
for three days. There were three pregnancies with two full-term de- 
liveries. Last menstrual flow occurred in 1931 at age of 53, and during 
the following three-year period she had mild menopausal symptoms in- 
cluding hot flushes. 

Physical Examination. — Patient was a small white female with gray- 
ing hair, normal in distribution. Heart and Itmgs were negative. 
Breasts were atrophic. Thyroid was unenlarged. Pelvic examination: 
“Normal introitus. Cervix small, lacerated. Behind and somewhat to 
the right of the uterus is the lower pole of a soft, elastic, semicystic 
mass. The adnexa are not distinctly palpable.” 

Laboratory Examination. — Sedimentation rate was twenty-eight min- 
utes (normally over 60 minutes). White blood count was 7300, and 
hemoglobin 71 per cent. 

Operation. — The right broad ligament was occupied by a plum-sized 
cyst. This, together with the right tube and ovary, had undergone 
torsion, and displayed a hemorrhagic, infarcted appearance. The left 
adnexa were negative, the ovarj^ appearing small, yeUowish-white and 
atrophic. The uterus Avas slightly enlarged by the presence of a fundal 
adenomyoma and a small fibromyoma. 

Pathologic Study. — Examination revealed an infarcted papillary par- 
ovarian cyst, Avith infarcted tube and ovary, on the right side. The left 
ovary showed atrophy; no active follicles or follicular cysts Avere present. 
Pat stain failed to demonstrate lutein tissue. The uterus contained an 
area of adenomyosis (Fig. 1) and a small fibromyoma. The endometrium 
consisted of a single layer of cells -with no evidence of convolution or 
glandular activity (Pig. 2). Glycogen stain failed to reveal significant 
amounts of glycogen. 

Endocrinologic Study . — 

Vaginal smear: The individual cells Avere, on the average, smaller than 
those seen in smears from cyclical Avomen. 

Vaginal biopsy: There Avas moderate layering but no cornification. 
In some areas the thiclmess approached that seen in cj^clieal Avomen, but 
for the most part the appearance Asms that of involutional hypoplasia. 

GonadoU-opic hormone studies: Urine extraction and bio-assay for 
gonadotropin® revealed a titer of at least 4 rat rmits per day, which is 
in the postmenopausal range. The ovarian responses Avere of the charac- 
ter associated with castrate gonadotropin. 
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SEXUAL LIBIDO IN THE FEMALE'' 

Robert B. Greenblatt, M.D., Prank Mortara, M.D., and 
Richard Torpin, M.D., Augusta, Ga. 

(From the University of Georgia School of Medicine) 


M 


“Tlie sour, shallow, sexless shrew is an imposter as 
a wife and her marriage is a fraud.” — Jordan. 

ANY of the neuroses and ills of womenfolk may be traced to un 

happy or unsatisfactory sexual relations. The wife without sexua 

desire, unless she has histrionic ability or other charms, frequently^ hi s 
her marital relations strained. So frequentlj^ the complaint of fngi ^ J 
is dismissed by the physician as unworthy of consideration or as a 
dition about tvliich nothing can be done. Frigidity may be abso u e^^ 
may be relative. When frigidity is relative, desire is present m coi 
does not culminate in complete gratification. Frigidity may e 
psychogenic or anatomic factors with resultant dyspareiinia or 
inismus. The need for a better understanding of this problem 
be questioned. The medical complexities and the social imp ic< 
are many. The successful treatment of frigidity ma.y 
disintegration of a marital union or prevent a man s search o e- ^ 
marital adventure with its dangerous consequences. The iteia 

almost void of contributions to the subject. atomic. 

Libido is a highly complex function in which psychologic, an^ 
neurologic, sentimental and hormonal components play impoi an^ 

The role of the hormonal component has not received due atten lon.^^^ 
experiences gained by our group in evaluating the effects o pc 
testosterone propionate implanted in over 55 women and 
crystalline progesterone implanted in 16 women lead us to 
love, libido, and marital hannony are frequently closely associa 

‘Read by me senior author at a meeting of tlie Talladega County M 
Talladega, Alabama, December 16, 1941. 
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relative quiescence and regression. It may indeed be that extragonadal, 
possibly adrenal, sources of estrogenic steroids supjily a stimulus per- 
mitting continued, decelerated gro'wdli. The occasional finding of vaginal 
mucosa ■without regressive change^^ and the extraction of significant 
amounts of estrogenic substance from the urine of some women j)ast the 
menopause® or after castration^ ■vvordd indicate that the menopausal state 
is not invariably one of complete estidn deprivation. It may further 
be reasoned that andi'ogens, which are excreted in inei’eased amounts 
with the advent of the climacteric,'- maj'’ possess some estrogenic potency 
in the human being, although very little in the rodent. In this con- 
nection the demonstration of the estrogenic activity of desoxycorti- 
eosterone^® is of interest. In general, however, it is true that estrogens 
are in very low titer in most menopausal women, and play a questionable 
role in the metabolism of these tumors. 

On clinical grounds, the growth activity of the lesions appears to be 
in abeyance. In none of the 23 eases here cited were there symptoms 
attributable to the adenomyoma itself; in all cases operation was per- 
formed to relieve symptoms due to other pathology (fibroids, prolapsus, 
etc.). Certainly there is no evidence, either in our studies or in the 
literature, to indicate that these tumors can originate de novo after the 
climacteric, or even persist in active, symptom-producing growth. 

In summation, the present investigation would indicate that, although 
uterine endometriosis is not infrequently present in the postmenopausal 
woman, such lesions are to be regarded as in a state of regression and 
atrophy, incapable of renewed growth activity. The tumors do not pro- 
duce symptoms, except, conceivably, as a function of position or size 
attained during the premenopausal period of development. 


SUMMARY 

1. Theories of the origin of endometriosis are reviewed and the patho- 
physiologic role of estrogen stimulation is discussed. 

2. A series of 203 eases of adenomyosis is presented, of which 23 were 
in women past the climacteric. An additional case is studied and re- 
ported. 

3. The origin and fate of such tumors in the postmenopausal woman 
are discussed. 
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thirteen months. In spite of the virilization of the patient, there was no 
1(MS of libido. In Jnly, 1940, one of ns^ (R. B. G.) reported that the 
administration of 10 to 50 mg. of testosterone propionate in divided doses 
during the latter half of the cycle was sufficient to bring about an abate- 
ment of premenstrual tension. Tliis adjustment probably relieves the 
nymphomaniacal tendencies of some women at this time. 

Silberman and his colleagues® observed no effects upon libido in a 
group of menopausal patients treated by testosterone propionate. 
Salmon® noted that many of his patients experienced definite increase in 
libido during the course of injections and for several weeks thereafter. 
In many of these patients he found the clitoris erythematous and very 
sensitive to touch. The majority of these cases received more than 500 
mg. of pure crj^stalline androgenic substance in one month. Recently, 
we have been able to confirm the impression of J. R. Groome^® that 
frigidity may be due to a local defect of the clitoris which may be bene- 
fited by local application of testosterone propionate ointment. In a pre- 
vious communication we reported that the subfascial implantation of 
testosterone propionate pellets in dosages varying from 25 to 145 mg. in 
a group of 10 patients was attended by a definite increase in sexual libido 
in every patient of the series.*^ 

The increase in libido in the female following the administration of 
chemically pure androgenic substance in one form or another must he 
the result of a specific pharmacologic effect. The action may be medi- 
ated through minor changes in electrolyte balance or the effect' may be 
directly on specific organs. Hartman^® noted that testosterone invari- 
ably had an estrogenic action on the sex skin of the female monkey. 
The sex skin was always brilliant red. In this respect he found proges- 
terone antagonistic to estrin. Testosterone did not antagonize the action 
of estrogens. Even in pregnancy, Hartman was able to blanch the sex 
skin with a sufficiently high dosage of progesterone. However, the con- 
currently injected estrogens and testosterone or both were sufficient to 
override the blanching action of the progesterone. In a series of 16 
patients, progesterone pellets were implanted for various gynecic dis- 
orders. We were impressed ivith the fact that there was a decided de- 
pression in the sexual libido of several in whom it had been markedly 
exaggerated. One such case is described: 

W. P., 23 years of age, unmarried, was referred to the endocrine clinic 
from the psychiatric clinic of the University Hospital, ^er com 
plaints were dysmenorrhea, nervousness, fainting spells, morbid res es 
ness and exaggerated sexual impulses. A pellet of ,150 m^ oi prog 
terone was implanted subfascially. Soon after there followed a decrea 
in her nervous tension state, a reduction in fainting spells 
three per week to one in four or five weeks, amelioration of the 
orrhea and above all so marked a reduction in sexual desire that ^ ® 
longer had any desire to “run around.” She became fonder ot nei 
and -wished to do her share of the family chores. With the dimim ^ 
in her libido, the haze seemed to clear; she saw the evil of her waj 
was now repentent. 
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times, it appears, libido is merely a phenomenon depending on well- 
defined chemical substances. 

In certain animals, the female of the species will receive the male in 
coitns only when in heat or estrns, and this is timed ivith follicle matura- 
tion. The period of heat in the dog lasts for a little longer than one 
week and occurs at six-month intervals. The cycle of the female 
chimpanzee simulates that of the human female. Unlike the latter, 
however, the chimpanzee will accept the male only during the height 
of genital turgescence, which corresponds to the phase of follicle ma- 
turity. During the luteal phase regressive changes set in, at which time 
she will fight off the male. It may be said then, as far as libido is con- 
cerned, that the corpus luteuni hormone is opposite in its action to 
estrogens. This fact receives further corroboration in the work of 
Gillman^ who has shown that the perineum of the baboon is a sensitive 
indicator in experiments involving the use of female sex hormones. 
Deturgescenee in the normal adult female baboon is a positive phe- 
nomenon, due to the presence of progesterone and not to the absence of 
estrogens. Progesterone administered in total doses of 10 mg. or less 
will cause depression of the turgescent perineum. 

The human female is unlike the dog or the chimpanzee. In fact, 
certain females exhibit marked nymphomaniacal tendencies during the 
week before the onset of menses. Tliese same individuals frequentlj’’ 
exhibit marked evidence of premenstrual tension.® Endometrial bi- 
opsies often reveal imperfect progestinal types of endometriums and 
blood estrogen titers may be somewhat higher than normal. It may be 
that in these cases excessive estrogen overrides corpus luteum activity. 
A high kidney threshold for estrogen excretion may be the prime fault. 
Following the administration of parenteral progestins to these patients 
in doses of 1 to 5 mg. every three to seven days or oral progesterone 
in 5 mg. doses during the last half of the menstrual cycle, there is fre- 
quently noted a detumescence of the sexual urge.® 

Although estrogens have been administered with resultant increase 
in libido, nevertheless many women without sexual desire do not seem 
to respond to massive doses. Frequently, when estrogens fail, positive 
results have been obtained with testosterone propionate. Seventy-five 
to 200 mg. injected parenterally has frequently proved aphrodisiacal. 
This point is at variance with other investigators. 

Rubenstein and his associates^ have recommended testosterone pro- 
pionate for the treatment of morbid sex cravings. They used 25 mg. at 
varying intervals for the relief of exaggerated sex urge. All the patients 
in their series had marked premenstrual tension. AbarbaneF also be- 
lieves that njunphomania may be relieved with testosterone propionate. 
Some hold the opinion that androgens neutralize the action of estrogens, 
hence its value in the therapy of njunphomania. Testosterone propionate 
does not depress libido in the female. Wilson® in treating a youno- 
woman used a total dosage of 4,800 mg. of testosterone propionate over 
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CASE REPORTS 

The following brief ease reports are selected to illustrate the points 
in question: 

Case 1.— C. F., aged 41 years, had menorrhagia and massive fibro- 
myoma. Once had normal libido but had lost it. A pellet of 25 mg. 
of testosterone propionate was implanted twenty months ago. Her libido 
improved remarkabty and has remained good to the present time. 

Case 2. — W. F., aged 30 j’^ears, married six years, complained of 
dysmenorrhea and dyspareunia. She never had anj^ libido. In the 
four months since implantation of two 200 mg. pellets of testosterone 
propionate she has experienced marked increase in sexual satisfaction 
and feels much more in love with her husband. 

Case 3. — C. F., aged 25 years, with menorrhagia and fibromyoma, had 
three pellets, totaling 145 mg. of testosterone propionate, implanted 
subfaseially. Before this procedure her libido was mild and she had 
sexual intercourse with her husband once or twice per week. Two 
montlis after implantation she volunteered the information that she had 
sexual relations once or twice per night. Her libido has remained very 
good throughout the fifteen months of her observation period. 

Case 4. — W. F., 40 years of age, complained of menorrhagia. Three 
pellets of testosterone propionate, totaling 146 mg., were implanted one 
year ago. Before implantation her libido was good. After this pro- 
cedure it became excessive, but at the end of six months the libido re- 
turned to its pre-implantation status. 

Case 5. — W. F., 42 years of age, married 26 years, para ii, gravida iii. 
Her menstrual history was inconsequential except that she had had almost 
continuous flooding for three months. She also had urinary frequency, 
dj'suria, hot flushes, and had lost 25 pounds in weight with her bleeding 
spell. Eoutine medication failed to arrest the menorrhagia. Two pel- 
lets, totaling 205.2 mg. of testosterone propionate, were implanted sub- 
fascialljL Suction curettage before implantation revealed a hyper- 
estrogenic endometrium. Study of the vaginal secretions reveals the 
presence of trichomonads. Libido before implantation was poor. Bleed- 
ing stopped five da}^ after implantation. Two weeks later an impro\e- 
ment in her libido was noted. One month after implantation the patien 
found that her libido was much better and her sense of well being ha 
improved. Her menstrual periods became regulated, and the dis- 
turbances of micturition ivere alleviated. At the end of six months, 
when asked about her sexual nature, she answered “it was better than 
it had ever been in her life and that she and her husband were moie m 
love wdth each other. ’ ’ Her iveight increased 12 pounds, she was s eep- 
ing better, and had no hot flushes. Several weeks later she noted a su - 
den diminution in her libido. She regretted this very much tor i 
home life and relations with her husband had improved so ^ ‘ „ 

hesitated to relate these facts for she said “It was not good taiK_ o 
church wmman. ” Fortunately this wms only a temporary „ 

libido for it soon returned and eight months after pellet implan a 
still remains at a good level. 
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EVALUATION OP EFFECTS OF ANDROGEN PELLETS IMPLANTED IN 

55 WOMEN 

One to foil!’ pellets of testosterone propionate weighing 25 to 200 mg. 
each were implanted snbfascially in dosages from 25 to 400 mg. Statis- 
tics are available on 55 women between 22 and 53 years of age from 
whom information was obtainable as to their sexual urges before and 
after implantation. The patients have been followed from four to 
twenty-four months. Arrhenomimetic phenomena did not develop in 
any of these patients. Loeser obtained marked increase of libido in the 
patients in whom he implanted pellets of testosterone propionate, but 
his dosage was excessive, 600 to 1,500 mg., and he obtained signs of 
maseulinization. We found that a 100 mg. pellet was the ideal dosage. 

It seems impossible to increase libido in some psychologically frigid 
women who never have experienced sexual desire. On the other hand, 
restoration of the libido easily occurred following implantation in those 
women who at some time have knowm libido. Many married women 
volunteered the information that their loss of sexual desire led to marital 
discord. Following pellet implantation there was a return of coital 
pleasure which often terminated in orgasm. A re-awakened interest on 
the part of the husband usually folloived, and husband and wdfe once 
more fell in love. The following phrase, trite and common, found fre- 
quent expression, “My husband treats me kindlier, is more attentive 
now and stays home evenings.” In those women who had a marked 
to moderate degree of sexual desire before implantation all noted either 
no significant change or further increase in sexual pleasures. In two 
women with normal libido, there was a temporary decrease in sexual 
desire for several weeks immediately after pellet implantation, then 
there was a resurgence of the libido to a greater degree than that before 
the implantation. In several it was noted that the libido returned to the . 
pre-implantation status by the end of the third to eighth month. In 
the majority, however, it persisted long after the pellets had been ab- 
sorbed. Table I indicates that following implantation of testosterone 
propionate pellets there was an increase in sexual libido in most eases, 
while a resurgence of libido could be expected in almost every one of 
those who once had libido but had lost it. 


Table I 


_ 





AFTER PELLET 



xo. 

degree of libido before 

MODER- 

marked 

TEMPO- 

RARY 

NO 

DE- 



PELLET 

ATE IN- 

IN- 

IN- 

CHANGE 

CREASE 

Group 1 



CREASE 

CREASE 

CREASE 



7 

Very little or never had libido 

1 

4 

1 

3 


Group 2 

23 

Once had libido but lost it 

8 

13 

1 



^roup 3 

14 

Mild to moderate libido 

9 . 

C 


6 


^^roup 4 

10 

Good to excessive libido 



1 

s 

1' 


•Nymphomaniacal reduced to normal. 



SCOPOLAMINE IN OBSTETEICS 
Harry M. Ejrschbaum, M.D., Detroit, Mich. 

(From the Woman’s Hospital) 

IV yiUCIi lias been written concerning analgesia in labor and many 
diversified opinions regarding its merits have arisen. In view of 
these controversies, a report based upon the study of a single drug, 
namely, scopolamine, should be of Amlue in considering the compara- 
tive effectiveness of the barbiturates and hypnotics in obstetrics. 

Objections to the use of scopolamine have been made on the grounds 
that it is dangerous, because it lengthens the labor period and increases 
susceptibility to post-partum hemorrhage, that its action is uncertain, 
that there is great individual Amriation (the same dosage affecting pa- 
tients differently), that it is responsible for a high percentage of opera- 
tive deliveries, that it causes fetal asphyxia or cerebral damage, and 
that it is not applicable in priAmte practice. 

The successful results on 2,200 cases, reported by Dr. Bertha van 
Hoosen in 1928, did much to popularize this method of analgesia in 
labor. A similar technique has been employed in our cases, and the 
gratifying results obtained indicate the efficacy and safety AAdth Avhich 
this drug may be used in obstetric practice. 

TECHNIQUE OF ADMINISTRATION 

The data presented here summarize the effects upon 1,481 private 
patients, 739 primiparas and 742 multiparas, personally attended by 
me at the Woman’s Hospital of Detroit from 1930 to 1941. 

1. The Shin Test for Sensitivity. — This is usually done sometimes 
during the last month of pregnancy. Scopolamine (Vi.ooo g^’-) I®/- ’ 
jected intradermally on the forearm. The reaction is 

tAventy minutes and is graded on the basis of the degree ot re^ 
surrounding the site of injection. If the diameter of the red aie 
1 cm., the reaction is labeled 1-plus, etc. A definite pf 

tAveen the reaction and sensithaty to the drug exists. The uegr 
exeitement during labor under scopolamine is usually a,;+c 

the amount of skin reaction. It is cei'tain that a patient 
a 4-plus reaction Avill prove to be h3q)erexcitable during labor. 
eA^er, such a reaction need not be regarded as a contraindication . 
use of the drug, but rather as a warning that the patient may i eq 
a greater amount of attention during labor than Avould otheiiMS 
necessary. ^ , 

2. Time of Administration . — The drug is injected 

permit of sIoav action, Avhen the pains are recurring at regu ai 
Amis (cAmry ten minutes), Avhen uterine contractions are s ro o) 

664 
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CONCLUSIONS 

It must be admitted that sentimental, psycliologie, and anatomical 
factors greatly influence the libido, nevertheless the role of the hor- 
mones is such that libido may be spoken of as a test tube chemical equa- 
tion. Progesterone, the hormone of the corpus luteum in chemically 
pure crystalline state may be administered to depress excessive libido 
when present ; on the other hand, chemically pure androgenic substances 
when properly administered decidedly increase the well being of the 
patients as well as the libido. Although the parenteral and oral admin- 
i.stration of compounds of testosterone was frequently followed by in- 
crease in sexual urge, it was found that more consistent results could 
be obtained by pellet implantation. One hundred milligram dosage 
proved ideal. Pellets of testosterone propionate implanted subfaseially 
are capable of providing a continuous prolonged nearly natural physi- 
ologic action. No fear of virilization need be entertained with this 
method and in dosages up to 400 mg. In almost every patient who once 
had kuovm libido, a resurgence folloAved testosterone propionate pellet 
implantation. 

These facts may provide a working basis for treatment. The psychotic 
tendencies of the nymphomaniac, the neuroses and unhappiness of the 
frigid female, and the problems of the incompatible couple, with their 
sociologie implications, are amenable to hormone therapy. There is 
Riueh that can be done for the individual whose life may be colored by 
sexual frustration or sexual excess. The potentialities for correcting 
such maladjustments and for bettering human relationships maj’^ lie in 
the physician’s hands. 

The pellets of testosterone propionate are a product of Ciba Pharmaceutical 
Products, Inc. The pellets of pure crystalline progesterone are a product of 
Schering Corporation. 
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3. Respiration. — Clinical doses of scopolamine stimulates respiration 
slightly, producing a more slialloiY, regular breathing. No appreciable 
change was observed in either direction. 

4. Blood Pressure. — Examination after delivery showed no variation 
from the rate of pressure taken upon admission to the hospital. Only 
a few cases showed a slight tendency toward an increase in pressure. 

5. Ternperature. — A tendency for the temperature to show a slight 
increase was observed. 

6. Diminished Salivary Secretions. — Thirst, dryness of the mouth and 
throat, and occasional enlargement of the uvula have been observed. The 
uvula may swell to five or six times its normal size, and may appear 
markedly reddened. The redness may persist for several daj^s. Argyrol 
swabs or throat irrigations will correct this condition. 

7. Visual Disturha/nces. — Blurred vision or faulty accommodation com- 
monly occurs, but usually’- disappears from twelve to twenty’--four honrs 
later. 

8. Vomiting. — This is not an especial characteristic of scopolamine 
anesthesia. Patients in labor may Ammit Avithout anesthesia of any^ kind. 

9. Retention of Urine. — This condition occurs, but not specifically’ as 
a result of this drug. 

10. Excitement. — Generally, excitement is reduced and the patient 
is tranquil and drow’sy. HoAvever, on rare occasions, the patient may 
become extremely'- excitalile, as aa’c have preA’iously mentioned, so as to 
require the vigilance of competent attendants. Of 1,301 recorded eases, 
there were 13 (1 per cent) of extreme excitement dining and auer 
medication, 4 of moderate excitement, and 7 of slight excitement. Ihe 
number of excitable patients is not sufficient to present a very grave 
problem. 

11. Amnesia. — Complete amnesia Avas obtained in nearly’ every case. 
(In a feAV instances, the memoiy of pain Aims very hazy or practica y 
negligible.) The scopolamine narcosis Avas in each case adequate 
cover the delivery’- period. The patients were unconscious of their sui 
roundings, but the A’oluntary muscles necessary in the delivery’ aa’Cic n 
inhibited in any Avay’ by the anesthetic. 

CARE OP THE PARTURIENT 

It is not necessary for the phy’siciah to be present at the 
throughout the entire period of labor, proA’ided he has an able s 
co-AVorkers Avho keep him constantly informed regarding the „ 

the labor. The attendants, hoAA’ever, must be alert. They’ mus 
strictly’ to directions as to amount and time of administration 
anesthetic. In Avarm AA’eather, the patient’s pulse and tempeia | 

be taken every tAA’o hours, and the fetal heart sounds must be ^ , 

before each dose. Bladder distention and inability to a’oi ^ py 
Avatched, and catheterization performed AA’hen necessary’. Ana 
constant and careful Avatehing is required to prei’ent the restless 
an excited patient. Extremely excitable patients require specia 
tion. Among the fcAV instances of extreme excitement preA’ious y 
tioned, there was one case of injury, the fracture of a metatarsa • p 
ing the patient in a crib with padded sides and gii’ing a sma 
of drop ether help to attain a more tranquil state in the very 
patient. 
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good character and frequency (lasting forty-five seconds), and when 
the cervix is effaced and dilatation has begun. 

3. Dosage . — ^Because scopolamine is eliminated from the body in two 
hours and because of some occasional individual variation in the effec- 
tiveness of the drug, a moderate dosage has been standardized by van 
Iloosen. This dosage may be used judiciously in all normal deliveries. 
Three )^oo gr. doses are administered within one hour (e.g., 1, 1:30, 
and 2:00), and the drug is effective to the point that the patient be- 
comes unconscious of her surroundings. To maintain narcosis indefi- 
nitely, the same amount (Moo gi'-) is repeated every two hours, count- 
ing from the time the third dose Avas injected. Repeated injections at 
two-hour intervals eliminate the necessity of imrious criteria for guid- 
ance in regulating the dosage, such as, pupillary dilation, memory 
tests, ataxia, or the reappearance of pain. Before each injection, hoAv- 
ever, a cheek should be made on the pulse and temperature of the 
mother, and the heart tones of the fetus. 

Variations and indiAudual differences establish a personal equation 
in the number of doses required. In our series of 1,481 cases, the in- 
jections ranged from 1 to 26, the latter Avithout harmful effects or 
damage of any kind. 


DOSES OF SCOPOLAMINE 


Table I. Number op Doses op Scopolamine 


DOSES 1 

1 3 OR LESS j 

4-6 

7-9 

10-12 ; 

13-15 

1 16-18 

1 19-21 

22 1 

26 



295 

97 

44 

12 

4 

Bi 

2 

1 

BamwM 


195 

42 

7 

2 

2 

a 




The average dosage Avas five. In the primiparas, the smallest number 
of doses Avas 3, the largest 26. In the multiparas, the smallest number 
Avas 1, the largest 21, and the average Avas 3. 

In most eases reported here, ether Avas administered as a routine, 
although I personally consider the gases to be more satisfactory. With 
gas, the oxygen can be controlled better in the mixture. Such anes- 
thetics as ethylene, NO^, cyclopropane, in the order named, given A\dth 
nehum mixture, by skilled anesthetists, will improAm the condition of 
oabies at birth. In using ether, the mask should be remoAmd from the 
patient’s face just as soon as the child’s broAv appears OAmr the perineum. 


REACTION TO THE DRUG 

, action of scopolamine does not become manifest until about one- 
lalf hour after the second injection. Therefore, no reaction is usually 
obserA^ed until after the administration of the third dose. Slaximum 
narcosis is produced in one and one-half hours, the effects being: 

1. Sedation . — The patient is generally tranquil. The head feels heaAy, 
Lie face is flushed, the pulse and fetal tones are more rapid, and breath- 
ing IS regular. 

2. Pulse . ^ — The pulse rate shoAved a slight increase one hour after the 
nmt injection. This is to be expected because of the possible vasomotor 
stimulation. This increase is followed by a decrease one hour before 
oelivery, and a leveling off or an approach to normalcy one hour after 

e ivepA'. No serious A’ariation in the pulse rate is seen. 
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consisted of 2 toxemias, 2 prolapsed cords, 2 suppurative endometritis, 
2 pyelocystitis, 1 pyelitis, 1 bronchopneumonia, 3 first-degree lacera- 
tions, 1 second-degree laceration, and 9 post-partum hemorrhages. 

EFFECT UPON THE BABY 

That the infant must pay the iiriee for the mother’s comfort and 
that the condition in which the infant is found at birth depends upon 
the_ type and amount of anesthesia absorbed by the mother is a fallacy 
^vhieh may have originated in the fact that the danger to the child, 
heretofore, was due to the simultaneous use of several drugs in ob- 
stetric analgesia. An anesthetic effect upon the infant may thus be 
produced. The drugs used may not have been antagonistic in their 
action on the respiratory center, but rather cumulative in effect. Thus, 
the result -was usually one of fetal toxicity and fetal asphyxia. With 
the use of scopolamine alone, we have seen no ill effects upon the new- 
born infant. 

Table V. Infant Breathing 


1 

CASES 1 

SPONTANEOUS 

BREATHING- 

NO SPON- 
TANEOUS 
BREATHING 

1 REQUIRED , 
RESUSCITA- 
TION 

still- 

births 

DIED 

Number 

1,276 

1,104 

96 


8 


Per cent 


86.52 

7.52 


1 0.62 



Condition at Birth. — a. Appearance: The baby is usually pink fol- 
lowing delivery under scopolamine anesthesia. The congestion of the 
surface vessels diminishes the blood supply in the deeper brain struc- 
ture and this markedly reduces the possibilitj' of rupture of the ves- 
sels in the region of the brain. It appears that cerebral injuries are 
less likely to occur. 

b. Fetal Heart Sounds: When the fetal heart sounds were heard, the 
babies, in all eases, were born alive, usually breathing spontaneously. 

e. Oligopnea: This somnolence is a brief delay in breathing which is 
occasionally encountered. It is transient and need cause no alarm, tno 
child will promptly and readily respond to stimulation, and keeping i 
warm is essential for prompt recovery. 

d. Cyanosis: If supplemental anesthesia is carefully'' administered, an 
the baby is well oxygenated as it is delivered, there will be no cyanosis. 

e. Fetal Toxicity: We have not observed any case of fetal toxicity m 
this series. 

f. Fetal Asphyxia: Scopolamine properly'^ administered does not cause 
this condition, but faulty or improper technique might do so. 

g. Stillbirths: Of 8. stillbirths, A ivere doubtful with regard to fetal 
heart sounds prior to injection, and there, is no reason to ascrilie 
others to the anesthetic used. 

h. Resuscitation: Before we used scopolamine alone, we had iise ^ 
combination of scopolamine and morphine, .supplemented ® 

one month, it ivas observed that of 40 babies delivered, i,;„g 

resuscitation. With scopolamine alone, a comparison with 40^ 
was made the following month, at which time only 4 
tation. The agents most frequently^ used for this purpose were : 
catheter, coramine, alphalobeline, metrazol injection, caffeine or 
alin, and oxygen from a tank tube and funnel. 
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RESULTS BASED UPON STATISTICS 
Table II. Number op Hours op Labor 


Hours 1 

1-5 1 


ii-15 

16-20 

21-25 

26-30 

31-35 1 

36-40 

41-45 

46-50 

m 


190 


56 

179 

178 

95 

61 

27 

11 

9 

6 

2 

■ 

B 

n 


80! 

214 

115 

42 

22 

4 

6 

6 

1 


B 

B 

B 


1. Length of Lahoi \ — -Of 1,301 recorded eases, in which the length of 
labor was carefully timed, 655 ivere primiparous and 646 multiparous. 
The shortest primiparous labor was two hours, the longest ninety hours, 
and the median, twelve hours. The shortest multiparous labor was two 
hours, the longest, sixty-one hours, and the median six and one-half 
hours. 

2. Loss of Blood. — ^Uterine bleeding ivas never excessive with scopola- 
mine anesthesia, except in rare eases where gynoplastie repair of old 
lacerations followed. In fact, the tendency to hemorrhage is less than 
M'ith any other drug which we have used. 

3. Post-partum Course . — Scopolamine has no ill effect whatever upon 
the puerperium. With the possible exception of an occasional compli- 
cation arising from subsequent surgical involvement, the convalescence 
period of these patients was smooth and rapid. Of 1,300 recorded cases, 
there were only 9 post-partum hemorrhages (0.7 per cent). Because 
of the absence of shock or exhaustion, the patients seem to make quicker 
recovery than those who have been delivered without this drug. Despite 
the drying effect and limitation on the mucous secretions during labor 
Under scopolamine influence, lactation does not seem to be affected. 


Table III. Various Types op Delivery 



recorded 

CASES 

NOR- 

MAL 

LOW 

FOR- 

CEPS 

MID- 

POR- 

CEPS 

HIGH 

FOR- 

CEPS 

BREECH 

EX- 

TRACT 

PODALIC 

VERSION 

CESA- 

REAN 

SECTION 

MOR- 

TALITY 



284 

266 

17 

1 

26 

45 

13 

2 

jMultiparas i 


451 

88 

9 

0 

19 

55 

5 


Total per cent 

1 1 

56.76 

27.38 

2.01 

0.07 

3.47 

7.73 

1.46 

0.15 


4. Types of Delivery. — No tendency toward any one type of delivery 
as a result of scopolamine anesthesia was observed. Low forceps were 
often used routinely. 


Table IV. Type of Surgery 


Nnmber~ 

RECORDED 

CASES 

EPISIOTOMY 

(routine) 

PERINEOR- 

RHAPHY 

AMPUTATION 
OF CERVIX 
(LOW) 

NO SURGERY 

1,300 

1,059 

SO 

3 

137 

■Per cent 


81.39 

6.14 

0.23 

10.53 


5. Surgery. — In making comparisons vdth other anesthetics, statistics 
s low that scopolamine does not increase the incidence of operative inter- 
vention. 

6. Cmnplications . — No complications were ascribable to scopolamine 
uareosis. Among 739 primiparas, complications occurred in only 1.9 
per cent ; while in 742 multiparas, there were only 1.7 per cent. These 
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prostration were reported on that day in the city. The patient’s tem- 
perature was 99° h’. She was given %oo gi’- of scopolamine twice. 
Before the third dose, her face became flushed, green aniniotic fluid 
escaped from the vagina, dilatation was 2 cm., and the fetal heart 
tones were irregular (180) and distant. Immediate low section was 
done under nitrous oxide ether ane.sthesia. The baby was resuscitated 
with tracheal catheter, its temperature being 102° F. The mother’s 
temperature continued to rise eA'ery hour for five hours. At that time, 
the axillary temperature was 707° F., pulse 160, and respiration 42. 
An hour later a twitching of the facial muscles was seen. Consulta- 
tion confirmed the diagnosis of heat stroke, and twenty-six hours after 
the section the patient died. 

Several other patients admitted to the hospital within the next two 
days of the heat waA'^e shoAved an elevation of temperature up to 105° F. 

The only other maternal death in our records occurred on Aug. 25, 
1932, Avhen the temperature Aims 91° F., the barometric pressure 30.32. 
This patient, a 33-year-old primipara, had a spontaneous face delweiy 
of a 6-pound 2-ounee Iiaby after a twelve-hour labor, under 8 doses of 
scopolamine. Her temperature on admission AA'as 98.2° F., and no tem- 
peratures Avere taken during labor. The baby’s temperature at biilh 
was 100° F. The iiatient Avent into collapse one-half hour after de- 
liA'^ery and died three hours later. While death in this case may haAm 
had some relation to the high temperature, it may also haAm been due 
to cardiac dilation. 


COMPARISON AAUTH OTHER AN.ALGESICS 

Obstetric anesthesia has undergone considerable metamorphosis. 
TAventy years or so ago, the common practice of administering nitrous 
oxide at the patient’s bedside at each labor pain proved costly foi 
the patient, Avorked hardships on the department of anesthesia, an 
the results obtained Avere only mediocre. AVith the introduction o 
intraA^enous anesthesia, the problem of short labor could be handlec 
AAuth greater facility but, Avhen labor Avas prolonged over tAvo or three 
hours, the results Avere unsatisfactory. 

GAAmthmey’s anesthesia Avas.a great adA'ance, but it also had its is 
adAmntages. The maximum effect lasted three or four hours. Then, 
it had to be repeated. One could neAmr be certain as to the dosage tie 
patient Avas getting or retaining. HoAveA'er, favorable results ® 

obtained in home labors, and therein does its merit lie, for it is sti n 
good method for home deliAmries. EAupal by rectum, suggeste ly 
GAvathmey, is sub.ieet to the same criticism as the original GAvat mej 
formula. 

personal experience AAuth the A'ai’ious anesthetics has led ^ 
believe that combinations, such as morphine-pantopon, or dilau u 
scopolamine, produce sleepy babies Avhich usually require resuscitation , 
Avhile nembutal-scopolamine, or any of the barbiturates, seems to pi 
duee a greater restlessness on the part of the mother, and the a i*^ 
are often cyanotic. 

Paraldehyde seems to prolong multiparous labors, during Avhich time 
it is possible for the patient to become restless, sustain serious injury, 
and require forceps delivery to complete the labor. 
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i. Fetal Mortality: Our fetal mortality is extremely low, being 0.13 
per cent. With controlled scopolamine narcosis, fetal deaths are defi- 
nitely diminished and the few deaths which did occur had other very 
specific causes. 

j. Mental Development of the Child: Cerebral injuries at birth can- 
not be attributed to scopolamine analgesia. Where injuries occur, a 
review of the case would undoubtedly reveal etiologic factors, such as 
rapid, violent labor, difficult forceps delivery, etc. The drug itself has 
no effect whatsoever upon the mentality or development of the infant. 
The children whom we have delivered under scopolamine several years 
ago, and whom we have followed up, are as well developed physically 
and alert mentally as any other group of normal children. These chil- 
dren have now reached the school age and although the psychometric 
studies which we are now making of the children have not as yet been 
completed, the results so far obtained reveal a very superior rating, 
due, of course, to their respective innate capacities. We can onlj" re- 
port Avhat Ave have observed, namely, that no mental impairment re- 
sulted from the use of scopolamine. 


CONTRAINDICATIONS 

1. Physical Condition of the Patient. — Certain conditions have been 
listed in Avhich scopolamine is considered contraindicated, some of 
which, in our experience, we have not found justifiable. We feel that 
in such eases as Aveak fetal heart sounds, expected short labor, dis- 
proportion betAveen the fetal head and the mother’s pelvis, premature 
eases, or controlled GraAms’ disease, scopolamine produces no ill effects. 
Even in tuberculosis, if the patient has undergone a phrenic operation, 
or thoracoplasty, as long as there is no intense activitj’’ of the lesion, 
scopolamine may be used Avith comparatiA'-e safety. 

There are, hoAvever, some instances Avhere the use of scopolamine is 
umvise for very obAdous reasons : In acute respiratory disease, Avhere 
the inhibitory action upon mucous secretions Avould produce a drying 
effect; in certain cardiac or circulatory diseases, such as coronary or 
acute decompensation (although eases of compensated mitral lesions 
seem to tolerate the drug rather Avell) ; in actWe eclamptic coiiAmlsions, 
better to keep the blood pressure depressed and aAmid any pos- 
sibility of excitement Avhich the drug may produce; in actiA'e toxic 
goiter, the already too rapid pulse might be stimulated further; in 
oi' subacute nephritis, Avhere the drug might haA'e a cumuIatiA’e 
effect, its elimination being threatened by impaired kidney function; 
m pulmonary edema, Avhere no masking of symptoms of a disease so 
serious in nature, should occur; and in marked albuminuria, Avhere the 
diminution of secretions by scopolamine Avould place an added burden 
upon the kidneys. 

2. Atmospheric Conditions . — Extremely hot Aveather is not conduciA’e 
to faAmrable scopolamine narcosis. Because of the tendency to raise 
the patient’s temperature, the dosage should be reduced considerably, 
or omitted entirely. If this type of narcosis is desired Avhen atmos- 
pheric temperature is above 90° F., the patient’s temperature should 
he taken hourly. The only maternal deaths occurring in this entire 
series Avere during extremely hot Aveather. 

One patient, IMrs. R., primipara. AA'ith justominor pelvis, entered the 
in labor on July 10, 1936, the temperature in Detroit being 
10..,° P. and barometric pressure 29.93. Ninety-one deaths from heat 
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10. Operative intervention is comparable to any normal curve of 
distribution in hospital practice. 

11. We have seen no evidence of maternal or fetal toxicity or intoler- 
ance to the drug. 

12. Scopolamine is not harmful to the newborn infant. Cyanosis, 
fetal asphyxia, or fetal mortality could not be ascribed to this drug. 

We feel, therefore, that on the basis of the evidence presented, scopola- 
mine used alone, judiciously, under standardized conditions, by experi- 
enced and competent attendants, is the best anesthetic, during labor, 
which the obstetrician can offer at the present time in hospital practice. 

Thanks are extended to Stanley Axelrod, M. L. Axelrod, Lloyd Mallin, and 
Helen Esser Fenton for their aid in the coiniiilation of Ihe data. 

1104 Maccabee Buieding 


THE ELECTROENCEPHALOGRAM IN PREGNANCY* 
Frederic A. Gibbs, M.D., and Duncan E. Reid, M.D., Boston, ]\Iass. 

(From the Boston Lying-in Hospital and the Neurological Unit, Boston City 

Hospital) 

T his study was planned as a preliminary survey of the electroem 
cephalogram in pregnancy with the special purpose of determimUo 
whether the electrical activit 3 '’ of the cortex is modified in noimal preg 
nancy and whether there is a difference between the electrical activi y 
of the cortex in normal pregnancy and in pregnancy complicate y 
toxemia. 

MATERIAL AND METHOD 

The electroencephalograms of 28 pregnant women weie 
these, 20 had normal pregnancies; 3 had mild , ,„as 

severe pre-eclampsia; 1 had eclampsia, and in 1 case the P^®“^ . ijg. 

interrupted because of heart failure due to severe rheuma ic ^ 
ease. In 17 cases, an electroencephalogram was obtanied a ^eeks 

tion of pregnancy. Most of the records were taken in the las 
of pregnancy and in the first two weeks post partuin. ^ 

The activity of both frontal, parietal, and occipital Ujj|. 

corded on paper with a Grass three-channel electroenceplia ogi P • , 
polai’ leads ivere used with the indifferent electrode on the v ® gg 

At the same time, the activity of various cortical areas was i 
a shadowgram on film, and analj'^zed into spectra witli le 
quenej^ analyzer. 

RESULTS 

In all but 3 of the 16 cases where pre- and post-partum 
obtained, cortical activity was slower during- than a ei P ° 

(Pig. 1). In 2 cases, it was unchanged, and in one, it vas 

1 -IT ... Tf ATarklc Foumlation 

*This study was aided by grants from the John and Aiaij 
and the Rockefeller Foundation. 
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Pentobarbital causes undue restlessness and requires very close watcli- 
ing of tbe patient. 

Spinal anesthesia, generally considered dangerous in obstetric prac- 
tice, has been used occasionally in tuberculous cases by us and we can 
report very satisfactory results. 

We have attempted the use of a combination of a local anesthetic 
with scopolamine until the baby is delivered, but have found difficulty 
in maintaining sterile drapes and keeping the patient quiet. It is al- 
most impossible to put the patient in stirrups and to do an episiotomy 
without having her move her hips during the application of the forceps 
or the delivery of the child. 

Recent scientific work on fetal respiration by Rosenfeld, Snyder and 
Dreisbach has shoivn scopolamine to be the only dn.ig in the analgesic 
narcotic group used in obstetrics that does not depress intrauterine 
fetal respiration. 

Cook County Hospital studies on obstetric anesthesia suggest an in- 
creased prothrombin time in babies when barbiturates are used. 

sujijMAry and conclusions 

1. There is no uncertainty regarding the action of scopolamine. 
Individual variations may be anticipated by the sensitivity test. This 
drug is rapid in action, constant when standardized dosage is used, 
and easy to administer. 

2. With proper precautions, it is safe for both mother and child. 
Pulse, respiration, blood pressure, and temperature suffer no ill effects 
from the drug’s action. 

3. Amnesia is quite complete. The patient passes the ordeal of labor 
with a minimum of discomfort and wakes up after delivery well rested. 

4. We have seen no alteration or interference wdth uterine contrac- 
tions nor with the normal processes of labor under the drug’s influence. 
Tlie mother is not asked to cooperate with the physician or attendants. 
The contractions continue as they Avould normally in labor and the 
patient uses the expulsive forces automatically ■when the head is on 
the perineum. 

5. The length of labor is not increased. Our data, on the contrai’y, 
shows a considerable decrease in this period under scopolamine narcosis. 

6. The loss of blood is minimal and the drug is responsible for a lesser 
tendency to hemorrhage. 

L Convalescence after scopolamine anesthesia is rapid and smooth. 
Tlie post-partum course is in no way hampered nor affected by its use. 

8. Lactation follows in a normal manner. No influence seems to be 
exerted by the drug. 

3. No complications were attributed to tliis drug. Tlie two deaths 
■"liich have been described were due to excessive heat and cai’diac 
dilatation. 
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Table I 



PKEPAETUM 

POST PARTUM 



DAYS 


DAYS 


DAYS 



CASE 

BEFORE 

EEG 

AFTER 

EEG 

AFTEU 


CLINICAL 


DELIV- 

DELIV- 

DELIV- 

EEG 

DIAGNOSIS 


ERY 


ERY 


ERY 



1 

2 

9%/sec. 

7 




Normal pregnancy 

2 

1 

11 /sec. 

7 

12/sec. 



Normal preenancy 

O 

o 

1 

11 /sec. 

3 

12/sec. 



Normal pregnancy 

4 

12 

10 %/sec. 

1 




Normal pregnancy 

5 

10 

Slow 

1 

9/see. 



Normal pregnancy 

6 

10 

Slow 

9 

11%/see. 

67 

11%/sec. 

Normal pregnancy 

7 

10 

9 %/sec. 

12 

Low-V.* 



Normal pregnancy 





fast 



8 

9 

Slow 

2 

9% /see. 



Normal pregnancy 

9 

1 

Slow 

9 

Very slow 



Normal pregnancy 

10 

4 

Very slow 

5 

Slow 

55 

Slow 

Normal pregnancy 

11 

2 

Slow 

7 

Slow 



Normal pregnancy 

12 

1 

Slow 

10 

Low-V.* 



Normal pregnancy 





fast 



JCld pre-eclampsia 

13 

5 

9 /sec. 

4 

9% /see. 

60 

9%/sec. 

14 

36 

Slow 

15 

Low-V.* 



Pre-eclampsia 





fast 



Pre-eclampsia 

15 

1 

High-V.* 

20 

High-V.* 

74 

High-V.* 



fast 


•v’ery fast 


very fast 

Pre-eclampsia 

16 

2 

Slow 

9 

8/sec. 



17 

90 

Very slow 

(Hys- 

terec- 

Slow 



Rheumatic heart 




' tomy) 




t 


•Voltage. 


Table II 



SLOW 

NORMAL 

high-v. fast 

Control (100 nonpregnant women) ! 

8% 

85% 

7% 

0 

50% 

Normal pregnancy (20 cases) 
Pregnancy with toxemia (8 cases) 

40% 

40% 1 



DISCUSSION 

Slow cortical activity and high-voltage fast activity are common in a 
variety of conditions associated with evidence of cerebral dysfunction. 
All conditions in Avhicli the incidence of convulsions is higher than m 
the general population are associated with a high incidence of electro- 
encephalograms that are classified as slow or high-voltage fast. Tonic 
clonic convulsions are usuallj'^ accompanied by an abnormal accelera.tion 
of cortical activity,^ and grand mal seizures can be predicted in epilep 
tics by an increase in the amount of fast aetiidty.^’ * The occurrence o 
abnormally fast activity in half of the patients with pre-eclampsia sug 
gests that in pre-eclampsia cortical activity is commonly in a subconvu 
sive state. Endocrine and metabolic factors are known to altei 
electrical activity of the cortex, but an increase in cortical frequency^ 
such as occurs with an increase in metabolic rate, could not explain i 
present findings, nor would any known change in sugar metabolism. 
Detailed consideration of the factors that may be responsible for tie 
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ing pregnancy. In 4 cases, a second post-partnm record was obtained, 
two or more months after delivery j in all 4 cases, this record also was 
faster than the prepartnm record. This suggests that the change oc- 
curring with pregnancy can be properly regarded as a slowing of cortical 
activity during and as a return to the patient’s usual cortical frequency 
after delivery. Table II contains further evidence that the deviation 
is in the direction of slowing during pregnancy. From this table it may 
be seen that 40 per cent of the patients with normal pregnancy had 
electroencephalograms which were classified as slow, a much higher 
incidence of slow records than has been observed in anj’- normal control 
series. The complete absence of high-voltage fast records in this group 
is also notewortliy. 



FREQUENCY 

— ’typical shift in the cortical frequencv spectrum to the slow side during 
curve, twelve days before term ; red curve, one day post partum. 
Shown in cycles per second, and energy in arbitrary units tliat are 
wauortibie to millivolts. This is Case 4 in Table I. The spectra were made with a 
vtiuss analyzer from records of the electrical activity of the right occipital area. 


Slow records occurred as cominonh' among patients with toxemias as 
•niiong patients with a normal pregnancy (Table II). The difference 
oetween the two groups appears to lie in a greater incidence of liigli- 
yoltage fast reeoi'ds among patients with toxemia and in a smaller 
incidence of perfectly normal records. In the one case of eclampsia that 
slnfiied, the record was obtained during stupor ; the cortical activity 
•It that time was extremely slow. In one case studied just before preg- 
nancy was interrupted because of severe cardiac decompensation, the 
0 ectroeneephalogram was also slow. 


ENERGY 
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attendant with no ill-effects. It is evident from the reports in tlie litera- 
ture and the wide clinical use of the drug that toxic side-effects occur 
in a very small percentage of cases. 

The posterior pituitary extract used in obstetrics is water soluble, 
purified to remove inert protein, and contains a pressor and oxytocic 
principle. Efforts have been made to separate the two, but it is gen- 
eralljr accepted that any solution of one contains minute amounts of tbe 
other.® Three different varieties of toxic reactions following the use of 
pituitary have been noted. The first and most common is the reaction 
called pituitrin shock. It is characterized clinicallj'- by pallor, increased 
pulse rate and fall in blood pressure, headache with occasional ab- 
dominal pain, nausea and vomiting. These phenomena are caused by a 
generalized eapiUaiy vasoconstriction and the most alarming sjnnptoms : 
pallor, rise in pulse rate and drop in blood pressure are due to coronary 
constriction with resultant anoxemia of the cardiac musculature, conse- 
quent vasodilatation and lessened cardiac output.®’ ^ A second tjTie of 
pituitary reaction is one resembling true anaphylactic shock and is 
characterized by severe urticaria and a localized or general pruritus. 
Cases of patients have been reported with marked edema of tbe eyes, 
face, glottis, or lungs, with or without severe shock.®"’® We have been 
unable to find what we believe to he a third type of toxic response, re- 
ported in American literature although cases have been reported from 
abroad. This third type is eharacteiuzed by tetanic convulsions with 
either a rise or drop in blood pressure. 

In 1915 Seifert” reported tinnitus, anxiety, albuminuria, 
sciousness, and convulsions following the use of posterior pituitary ex 
tract. In 1922 H. Vermelin’" reports convulsions following the use o 
1 c.c. of the extract in a previously normal primiparous parturien . i 
the same communication Van Cauwenberghe reported convulsions m 
primipara seventeen hours after delivery, and Wegmeersch note co 
vulsions after the use of the drug. In 1927 Lawrence and o ^ 
described convulsions in a multtyara, occurring four days post pai 
just after the drug had been used for subinvolution. This case was c^ 
plicated by a severe diabetes and brings to mind DeLee’s” 
be careful of the use of pituitary in diabetics and patients with u 
dysfunction. In 1936 Schockaert,” of Brussels, published the same 
tion in a primipara with a previously normal prenatal course. 

A case of convulsions following the intravenous administration o 
minims of pituitary extract is reported herewith. 

Mrs. 0., a 37-year-old primipara, Avas under prenatal 
June 14, 1941. There had been no serious iUnesses and no op 
Her family histoiy was significant in the light of subsequent eA 
that she had one sister aaJio suffered from severe epileptic attty 
catamenia had been normal and regular, and her last 1941. 

March 12, 1941, making- her expected date of eonfineuient Dec. > 

The general physical examination reAmaled no abnormaliti^, ,, 
pressure was 120/70, the examination of the urine disclosed no c 
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modification of cortical frequency in pregnancy will be deferred until 
more data are available. 


SUMJIARY AND CONCLUSIONS 

An electroenceplialographic study of 28 pregnant womeu, 8 of wliom 
had pregnane}^ toxemias, indicates that the electrical activity of the 
cortex is slowed in pregnancy and that, as a group, patients with preg- 
nancy toxemias show more high-voltage fast activity and less normal 
activity than patients without toxemia. 
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CONVULSIONS FOLLOWING THE INTRAVENOUS 
ADMINISTRATION OP PITUITARY EXTRACT 

Charles L. Sullivan, M.D., and Roy J. Hefpernan, M.D., P.A.C.S., 

Boston, IMass. 

A '^’HOROUGH surve 3 >- of the literature concerning the use and 
^ abuse of posterior pituitary extract in obstetrics reveals that the 
vast majoritj^ of clinical and laboratory investigators condemn its indis- 
criminate use in the first stage of labor; sanction a judicious use in the 
second stage and generally laud its beneficent properties in the third 
8fdge. It is probabl}’’ fair to assume that many obstetricians use pituit- 
ary extract without much consideration of the possible toxicology' in- 
volved. 


■ senior authoi*^ reported the intravenous use of the extract 

111 100 cases of cesarean section with uniformly good results and no toxic 
citMts. In 1936 Pastore- reported on the use of the drug in the third 
Stage of labor and in the control of post-partum hemorrhage, used intra- 
louonsly, with one death due to shock. White, ^ in 1938, reported the 
91 lavenous use in 630 eases with no bad results. In 1940 Gardiner, 
Sprague, and Bradbury^ found that the intravenous use of the drug was 
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a 10 per cent solution, and sodium luminal, 5 gr., -was administered 
intramuseularl 3 L A catheter was introduced to the bladder and nine 
ounces of urine obtained ; this siDeeimen shoAved a large trace of albumin. 
In a period of five hours a total of 9 ounces of urine was excreted. 
Magnesium sulfate therapy’- Avas continued Avith a 25 per cent gluco.se 
solution on alternate hours plus sodium luminal sedation. During this 
period of seAmnteen hours her ui'inaiy output Avas 26 ounces and each 
specimen slioAved a large trace of albumin. During the same interval her 
blood pi’essure varied from 190/110 to 170/100. She Avas very diwsy 
but Avhen she did respond she complained onlj^ of occipital headache. 

Seventeen hours after the first convulsion a second fit occurred and 
this also lasted for one minute. FolloAving the second convulsion the 
patient lost control of her sphincters and AAms placed on constant drain- 
age. A lumbar puncture was then performed. The initial pressure Avas 
210 ; this Avas reduced to fifty by the sIoav AvithdraAval of 20 c.c. of 
spinal fluid over a period of ten minutes. Examination of the fluid 
revealed one lymphoejde and numerous red blood cells. The spinal tap 
AA'as easil}'- performed and was believed to be atraumatic. 

During the course of the next six hours, continuing Avith magnesium 
sulfate and glucose on alternate hours^ tlie pressure dropped gradually 
and varied betAveen 158/170 and 190/100. Paraldehj’-de aa^s substi- 
tuted for sodium luminal because the patient Avas restless. A second 
spinal tap Avas performed at the end of this six-hour period, and 
the pressure Avas found to be 70. Examination of the. eye grounds 
at this time revealed no eAudence of increased intracranial pressure. All 
medication with the exception of paraldehyde AAms stopped. At this time 
the blood pressure Avas 140/90. The patient was controlled on gradually 
decreasing doses of pai*aldehyde and the blood pressure dropped, Avith 
short exacerbations, until on the third postoperative daj'' it Avas 120/ lO. 
Albumin gradually disappeared from the urine and on the third day it 
Avas absent. The urinai'y output on the second daj’’ Avas 55 ounces and 
on the third day AAms 87 ounces. The occipital headache disappeared 
after the second lumbar puncture and did not recur. The_ prgical 
wound healed weU ; there AAms no postoperative nausea or vomiting and 
no distention. The patient was out of bed on the eleventh and dis- 
charged on the fourteenth day post partum. 


DISCUSSION 

The point Avill be raised that the convulsions were the result, of a 
fulminating post-partum eclampsia. AVe belicA'^e this may be ruled out 
by a consideration of the patient’s past history and prenatal eouise 
which was entirely negathm; also bj’' our personal obseiwations of t e 
onset of the sjmdrome Avhich immediately coincided with the intravenous 
administration of the extract. She was seen one daj^ before operation 
at which time she Avas symptom free, and the blood pressure and urinaij^ 
findings Avere normal. On the morning of admission to the hospital t le 
patient Abided a large quantity of urine as noted in the niu'se ^ 
port. In this specimen there AAms a slight trace of albumin, but mr 
membranes had ruptured and the urine was contaminated with amnio 
fluid. There Avas no edema at any stage and a speedy return to norma 
without residua was made. 
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or sugar, and the sediment was negative. Her weight was 114 pounds. 
There Avas no evidence of endocrine imbalance. Throughout her preg- 
nancy the urine remained free of albumin and her blood pressuz-e Avas 
Avithin normal limits. She was last seen in the office on Dec. 26, 1941 
and at that time her blood pressure Avas 122/78, the urine Avas negative, 
and she weighed 137 pounds, the baby’ was large and the vertex Avas 
riding high. Because she was overdue, x-ray studies Avere made of her 
pelvis. These confirmed the impression of cephalopelvic disproportion, 
and she Avas booked for cesarean section. Early the folloAving day the 
patient Avas admitted to the hospital with a history of ruptured mem- 
branes, slight show, and irregular, mild uterine contractions. A A’^oided 
specimen at this time showed a slight trace of albumin, and on the 
nurse’s chart Avas recorded the fact that the patient passed a large 
amount of urine at the time, although it was not measured. Through- 
out the morning the patient continued having mild uterine contractions. 
No medication Avas given. Immediately before the operation she stated 
tliat she felt fine and had no complaints. Her blood pressure at this 
time Avas 120/70. She received no preoperatwe medication, and at 11 :15 
A.ji. spinal anesthesia was administered. The spinal needle was placed 
in the third lumbar space and 75 mg. of novocain crystals Avere mixed 
Avitli 2 e.c. of spinal fluid and injected sloAvly. A skin Avheal had been 
previously raised Avith a mixture of 1 per cent novocain and 50 mg. of 
ephedrine sulfate. Just before and for some time after the administra- 
tion of the anesthesia the blood pressure was recorded at 130/70, and 
there Avas no immediate change following the injection of the anesthesia. 
The patient was placed in moderate Trendelenburg position fifteen min- 
utes after the administration of the anesthesia. The blood pressure re- 
mained at the above-mentioned level, and there was no subjective 
complaint from the patient until after the administration of three 
minims of obstetric pituitrin. This Avas given intravenously in 4 c.c. 
of saline solution immediately after the remoAml of the baby through 
a low transAmrse cervical incision. 

Immediatelj’" after the pituitary extract was given the iiatient de- 
veloped a shai-p pain in the chest in the region of the xiphoid process. 
Simultaneously she complained of a sharp pain in the head AA’liich local- 
ized in the occipital region. Shortly thereafter she became nauseated 
and regurgitated. The nausea and the vomiting subsided Avith the ad- 
ministration of ox 3 ’’gen, but the chest pain and headache persisted. The 
patient Avas given 1 ampoule of ei'gometrine intramuseularl.v after the 
delivery of the placenta. She Avas also given morphine sulfate, grain %, 
because of her complaint of headache and substernal pain. There AA'as 
110 sharp rise in blood pressure readings, but there was a steady trend 
iipAvard beginning with the administration of the solution of pituitar\’ 
extract, at AAdiich time it Avas 130/70, until the operation Avas concluded 
tAventy-five minutes later Avhen the recorded blood pressure Avas 150/80. 
fliroughout the entire operation the pulse varied betAveen 92 and 96. 
The patient Avas returned to her bed from the operating room and in 
thirtv^ minutes her pressure Avas recorded at 210/110. The nurse ’s chart 
states that she AA’as complaining bittei'lA’ of occipital headache and Avas 
very alert. The patient Avas given 3 gr. of nembutal and became droAv.sy. 

For the next three hours her pressure varied between 210/110 and 
lSS/100, and during this time her pulse A-aried from 84 to 100. Three 
hours after the administration of the pituitary extract and the onset of 
her sj-mptoms, the patient had a generalized tetanic couA’ulsion which 
msted for one minute. Intrav’enous magnesium sulfate, dose 20 e.c. of 
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reports an increase of posterior pitnitaiy substance in the serum of an 
eelamptic patient. A number of workers, however, notably Byi’ora and 
Wilson^® and more recently Dexter and Weiss^® were unable to duplicate 
the results of the above workers. In consideration of the pi’esent case, 
the observation of Keith, Preidman and Barbour®’ is interesting. These 
men found that tlie presence of postei’ior pituitary extract in the 
cerebrospinal fluid stimulated the eei^ebral Amsomotor centers, causing a 
prolonged i*ise in blood pressure. The cerebral arteries Avere constricted 
causing a cerebral anoxemia. This in turn faA'^ors increased capillary 
permeability Avith periAmscular exudation, edema of the brain, and in- 
creased intracranial pressure. 

Our patient’s past history aa^s negative for any sign of cerebral sensi- 
tivity, but there is a familial history of epilepsy and the question of 
cerebral dyskinesia might arise in seeking an explanation of her re- 
sponse. It is to be hoped that this presentation aaTU stimulate the publi- 
cation of anj'- similar reactions A\diieh ma}^ have been obserA^ed. Since 
this unfortunate incident occurred, the authors liaA^e used an intra- 
A’-enous ergot preparation instead of pituitaiy extract. 


SUMMARY 

A case of post-partum couAuilsions in an apparently nontoxic par- 
turient patient foUoAving the intraA^enous administration of three minims 
of pituitary extract is recorded. 
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SULLIVAN AND HEFFERNAN : CONVULSIONS Ai'XER PITUITARY EXTRACT 679 


In 1895 Oliver and Schaefer^® described a rise in blood pressure due 
to posterior pituitary extract and they ascribed this phenomena to a 
generalized vasoconstriction. They noted that this rise was particularly 
marked in the intravenous use of the substance. It is evident that in- 
dividuals vaiy in their susceptibility and reaction to the drug, kloifat’’ 
studied the effect of pituitary extracts on the blood pressure in man and 
concluded that there was no constant rise but rather a tendencj" to drop 
after intramuscular use. In a few individuals there was a marked 
change but this was frequentlj^ a fall rather than a rise. In a study on 
the effects of posterior extract in pregnant women Dieckmann and 
Slichels^® noted that the magnitude of the vasomotor response did not 
bear a direct relationship to the size of the dose. This observation was 
confirmed by Dexter and Weiss'® ivorking on rabbits, who determined 
that the height of the peak rise in blood pressure and the duration of 
the same were not proportional to the dosage. Dieclanann and klichels, 
studying the effect on nonpregnant women, found a decrease in the 
volume of the urine with an increase in urinarj’- chloride and little or 
no rise in blood pressure. In known pre-eelampties they found the 
same results with the addition of a marked rise in blood pressure. De- 
Valera and Keller,®® in England, made a comparable study with about 
the same results. In an investigation of nonpregnant and pregnant 
normal women, pre-eclampties, and patients during the puerperium they 
found that the most marked response to posterior pituitary extract was 
obtained in the pre-eclamptic group, and this was followed by the non- 
pregnant and puerperal group with the least significant reaction ob- 
tained in the normal pregnant women who proved to be relatively in- 
sensitive to the drug. Our patient received ephedrine sulfate, 50 mg., 
with novocain when a skin wheal -was raised for spinal puncture. This 
fact is important because of the work reported in 1931 by Melville and 
Stehle.®' These investigators found that the vasopressin action of 
pituitary is enhanced when its use is preceded by adrenaline or 
ephedrine. The coronary dilating action of ephedrine thus eliminates 
the constricting action of the pituitrin with a consequent rise rather 
than a drop in blood pressure. In other words the nature of the blood 
pressure response to pituitary extract is determined by the extent and 
nature of the effect on the coronary vessels which, in our case, were 
dilated by the use of ephedrine and which probably remained so when 
the peripheral vessels were constricted by the pituitary extract resulting 
in a rise in pressure. This case presentation is also interesting in a con- 
sideration of the theories promulgated by Hofbauer®® working experi- 
mentally with intravenous pituitary extract in dogs. Hofbauer was 
able to bring about changes which Avere similar to those found in the 
cclamjitic state. These phenomena Avere hyperglycemia, increased lactic 
acid content, lowering of the CO 2 combining poAA'cr, and an increase in 
inorganic phosphates. He postulated that in toxemia there Avas an ex- 
cess of posterior pituitary substance which by its knoAvn ]n-essor and 
•"didiuretic action brought about a state of anoxemia in the tissues due 
to interference Avith oxygenation from angiospasm. "Working along the 
••^ainc lines Anselmino and Hoffmanir® reported an increased amount of 
posterior pituitary extract in the blood of patients Avitli eclampsia. Teel 
Olid Reid®' Avorking at the Boston Lying-in Hospital haA'c, in some cases, 
liliOAvn the presence of an antidiuretic substance in pre-eclamptics and 
oelaniptics. These findings Avere not consistent in all cases but Avere 
tonnd most often in those cases Avith pronounced edema. Kustner®® also 
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that mentioned above, parenteral fluids, blood transfusions, foreign pro- 
tein, drainage of abscess, etc.; their hospital stay ranged from one to 
several weeks (Table II). 


Table II. Cases Admitted to Hospital Prior to Treatment in O.P.D. 



OLD series 

NEW SERIES 

total 

No treatment 

42 

26 

68 

Treatment 

19 

18 

37 

Total 

61 

44 

105 


Table III. Number of Courses op Vaccine (Six Injections) Given Each Case 


COURSES 

OLD SERIES 

NEW SERIES 

TOTAL 

Less than one 

8 

17 

onnl81% 

One 

122 

177 

299 f 

Two 

35 

28 

63 

Three 

5 

5 

10 

Four 

1 

1 

2 

Five 

1 

0 

1 

Total 

172 

228 

400 


Table III presents the number of courses of vaccine that were given 
to the patients. The majority of our cases (81 per cent) required one 
course of vaccine or less. An attempt was made to analyze those cases 
requiring more than one course of treatment and to discover a possible 
reason for extended treatment. An active infection of the cervix was 
the most outstanding reason. The need for further treatment and the 
presence of complications such as phlebitis, hemorrhage, pyelitis, ab- 
scess, etc., followed in order (Tables IV and V). 


Table IV. Complications Present When Two or More Series of Vaccines W ere 

Given (400 Cases) 


COMPLICATIONS 

[ NUAIBEK 

PER CENT 

Required treatment 

26 


0.5 

7.5 

Chronic cervicitis 

30 


Complications, pyelitis, etc. 
Hospitalization advised 

7' 

3 


3.5 

Irregular treatment 

2 


No treatment necessarj’ 
Trichomonas vaginalis 

1 1 
V 


■ 


Table V. Complications Present When Three or More Series of Vaccines Were 

Gwen (400 Cases) 


COMPLICATIONS 

kujiber 

Required treatment 


Chronic cervicitis 


Complications, pj-elitis, etc. 

i — 


Table VI presents the number of months of treatment tha 
given to the patients. The majority of our cases (75.5 
quired one month, or less, of treatment. Tables VII and Vlli ^ 
to analyze the reasons that prolonged treatment beyond one 
Again the outstanding reason was the presence of an active c 
cervicitis; slow response to treatment was next. 























THE TREATMENT OF PELVIC INFLAML'IATORY DISEASE 
WITH INTRADERMAL ADMINISTRATION OF BACILLUS COLI 

VACCINE 

A Supplementary Report 

Earl G. Krieg, M.D., Detroit, ]\Iich. 

(From the Department of Gynecology of Wayne University College of Medicine and 

the Detroit Deceiving Hospital) 

I N THIS paper 228 additional eases of pelvic inflammatory disease of 
puerperal and venereal etiologj’' are presented. All were treated by 
intradermal injections of a vaccine of B. coli which contained 3 billion 
organisms per cubic centimeter. Supplementary operative procedures 
were performed as they were indicated. The new cases were followed 
for an average of 7.1 months. 

Tables I to X present interesting- data in regard to this new material 
and the old series of 172 cases that were reported in this Journal, 
January, 1941. Specific details of treatment may be found in that 
article. 

This study led to the following conclusions : 

L Intradermal administration of a suitable and potent foreign pro- 
tein substance, such as our vaccine, was effective treatment. It was 
more safe and less uncomfortable to the patient. 

2. Adequate medical treatment desei’ved a trial before resorting to 
radical surgery in every case. 

3. Expei’tness in diagnosis and judgment in treatment improved with 
experience. 


Table I. Age and Color Distribution (400 Cases) 



WHITE ' 

BLAC’K 

TOT.\L 

10-15 yr. 

2 

0 

o 

lC-20 yr. 

26 

52 

78 

21-25 yr. 

48 

90 

1.38 

20-30 yr. 

29 

44 

73 

31-35 yr. 

23 

24 

47 

36*40 "ST, 

7 

12 

19 

41-45 yr. 

o 

O 

5 

8 

40-50 -s-r. 

0 

o 

O 

Over 50 vr. 

2 

2 

4 

No record 

12 

17 

29 

_ Total 

152 

24S 

4((0 


Table I presents the age and color distribution of our patients. All 
"■ere indigent and were treated at the out-patient department at Re- 
eoiving Ho.spital. 

Approximately one-fourth of our patients were admitted to the hos- 
pital prior to treatment in the dispensary because of their “acute con- 
mtion. - Those designated as having had “no treatment” received bed 
cold to abdomen, and sedation; they were discliarged in a few 
nays. The cases designated as “treatment” received in addition to 

CSl 
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Table IX presents the result obtained bj^ the administration of vaccine 
alone. 

Table X presents the 86 patients that were operated upon following 
the administration of vaccine therapy. Approximately one-half re- 
quired the removal of cervical infection to effect a cure; 25 per cent 
required the drainage of an abscess; the remainder w'ere advised to have 
abdominal section. Seven patients refused abdominal section because of 
the disappearance of subjective symptoms even though definite masses 
could be demonstrated. In the entire series of 400 cases, 6 per cent 
were advised to have abdominal section but only 4.25 per cent ivere 
actually operated upon. * 

I wish to express my deepest appreciation to my confreres in the clinic, Drs. E. 
Baer, D. M. Davidow, and F. B. Wight, who carried on the work when they took over 
the service; to Dr. H. Dibble, who, in the earl3' stages of this investigation, kindly 
allowed me the use of his in-patient service; to Dr. D. M. Morrill, superintendent, who 
expedited the handling of case histories by' supplying special forms; to Irene Weed 
who kept such excellent records; and last but not least all of those on the resident 
staff who did much of the actual detail. 


ESTROGEN- WITHDRAWAL BLEEDING 

A Study of Coimparative Actiwty op Various Estrogens 

S. D. Soule, M.D., F.A.C.S., St. Louis, Mo. 

T here are numerous methods of comparing the relative value of the 
various estrogenic hormone preparations available commercially. 
Any evaluation of potency wliich is dependent on subjective response o 
the patient is, for obvious reasons, open to criticism. It is not within 
the province of this case report to discuss the relative merits of any o 
the usual procedures. 

One fairly constant method of studying the response of a patient o 
estrogens is to produce an estrin-withdrawal tj'pe of bleeding. 
recognized that if estrogenic hormone be administered to a castra e 
whose uterus has been preserved, bleeding will follow regularly a ter 
cessation of administering the hormone, provided sufficient estrogen las 
been given. This method eliminates the subjective response entirelj. 

This report is concerned wdth the studies of a surgical castrate oiei 
a period of nearly four ymars. Various estrogens have been administeic 
and evaluated entirety on the objective basis of producing estrm 
withdrawal bleeding. 

Mrs. G. G., white, 34 years of age. 

Ptt'St History: Pregnancy, in 1936, was complicated exacer ^ 
of rheumatic fever. Normal baby was born May 9, 1936. , 23’ 

bilateral cymtic ovaries -were noted. Operation was performed ’ 

1938. Bilateral pseudomucinous cysts rvere removed. The .,gi.e 

course was uneventful. Within two months after operation, 
first noted. Subsequently^ she noted a fairly constant symdrome 0 



KRIEG: PELVIC INFLAMMATORY DISEASE 


683 


Tabm; VT. Nu.mbkr of Months Over Which Vaccine Was Given 


MONTHS 

“OED" 

SERIES 

‘ ‘ NEW ’ ’ 
SERIES 

TOTAE 

REII CENT 

Less til (in one 

3 

6 

9) 

■1 


One 

118 

175 

293 J 

■ 

75.5 

Two 

27 

20 

47 1 

■ 


Three 

10 

10 

20 



Four 

3 

3 

G 



Five 

2 

0 

2 



Six 

*k 

t'i 

5 

8 , 



Seven 

O 

o 

5 

8 ' 


24.5 

* Eight 

0 

O 

3 

■ 


Nine 

1 

0 

1 



Twelve 

0 

1 

1 

■ 


Fifteen 

1 

0 

1 



Forty-two 

1 

0 

1 

■ 


Totdl 

172 

228 

400 1 



TaIIEE VJL CoMFElCATIONS PRESENT WHEN PATIENTS KEQriREI) MORE TlIAN TWO 

Months of Treatment (IOO Cases; 


COMl'EICATIONS 

NUMBER 

Required trentment 

11 

Chronic cervicitis 

25 

Po.sterior colpotomy 

5 

Uterine retrover.sion 

1 

Sdlpingectomy done 

2 

Hemorrhage 

1 


Taree V]]I. Oomi’eications Present When Patients Reofirei) More Than Three 
Months of Treatment (-100 Cases; 


COMl’EICATIONS 

NUMBER 

Required treatment 

7 

Chronic cervicitis 

15 

Posterior colpotomy 

5 

Hemorrhage 

1 


Taiiee IX. Resuet Outained From Vaccine Aeone 



‘ ‘ OEI) ’ ’ 
SERIES 

‘ ‘ NEW ’ ’ 
SERIES 

TOTAL 

RER CENT 

Cured 

133 

158 

291 


Improved 

^5 

59 

91 


Uninijiroved 

•1 

11 

15 

mBSM 

Totals 

172 

228 

•100 

100.00 


'J'AHEE X. Ol’ERATIVE PROCEIiCRES IN -lOd CASKS 



‘ ‘ OEI) 

series” 

‘•NEW 
SERIES ’ ’ 1 

TOTAE 

I'Ki: CJINT 

Po.sterior colpotomy 

Poly])s removed 
Conization 

Cautery 
^turmdnrf 
■M'domindl .“octions 
!■ Performed 

2, Refused 

12 

• 1 

0 

12 

12 

0 

1 7 

4 

0 

.0 

G 

1 

10 

I 4 

1C] 

21') 

'?} i 

17 

7 

4.7 

10.0 

4.25 

1 .75 

1 ('tills 

1 49 

1 

i Sti * 
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ache, tightness in the ears, wealoiess, and flushes. From October, 1938, 
to April, 1939, the patient received intermittent injections of various 
commercially available estrogens rvith varying subjective response. Since 
April, 1939, treatment consisted of oral administration of estrogens. 

Table I reveals the detailed observations of type of medication, dosage, 
duration of treatment, and response during the past three years. 

Above a certain minimum, there does not seem to be such a close rela- 
tionship in this patient between an increase in amount of medication and 
the subjective response. 

The subjective response to stilbestrol was very unsatisfactory. It has 
been our general observation that 1 mg. is sufficient to control the aver- 
age menopausal syndrome. In this patient such was not the ease, and 
when the dose of stilbestrol was raised sufficiently to result in bleeding 
upon withdrawal, severe nausea resulted. 

The response to alpha estradiol Avas most constant. When the total 
dosage over a three weeks ’ period Avas less than 50.0 mg., the subjective 
response was uniformly poor, although a scant bloodj’’ floAv might ensue. 
With dosage about 50.0 mg. in three Aveeks, the sense of AveU-being As’as 
best and the floAv on AvithdraAval AA'as best. 

Alpha estradiol administered sublingually in solution in propylene 
glycol seemed to be about three to four times as potent as when taken by 
mouth in tablet form. 

Ethinyl estradiol has proved to be the most active estrogen studied in 
this series. Using AvithdraAval bleeding as a criterion of activity, ethinyl 
estradiol is approximately fifty to seventy-five times as active as alpha 
estradiol, both administered orally. 

The doses Avhich controlled the menopause syndrome best subjee- 
tiA^ely Avere those Avhich produce estrin-AvithdraAval bleeding. 

CONCLUSIONS 

1. Estrogen-AvithdraAval bleeding may be employed as an index of oh 

jective response to estrogen therapy. _ ., 

2. Using estrogen-AAuthdraAval bleeding as a criterion of activity, s i 
bestrol, estriol, alpha estradiol tablets, alpha estradiol in solution ni 
propylene glycol and ethinyl estradiol Avere administered to a patiei 

AA'ho had both oAmries remoAmd surgically. Mia 

3. Ethinyl estradiol Avas the most actiA'e estrogen used. P ^ 

estradiol in propylene glycol, sublingual, w'as the next most 
Alpha estradiol, estriol and stilbestrol Avere of about equal potencj 
the dosage administered orally. _ 

4. The best subjective response was obtained with maximum oses 
alpha estradiol, and with minimal doses of ethinyl estradiol. 

The alpha estradiol and ethinyl estradiol used in this study were supplied 
Dr. Max Gilbert of the Schering corporation. 



Table I 


PREPARATION 

USED 

DAILY 

DOSE 

NO. OF 
DAYS OP' 

TREAT- 

MENT 

TOTAL 

MG. OF 

MEDICA- 

TION 

RESULTS 

OBJECTIVE 

.SUBJECTIVE 

Stilbestrol (oral) 

1.0 mg. 

10 days 

10.0 mg. 

No bleeding 

No improve- 
ment 

Stilbcstrol (oral) 

4.0 mg. 

13 daj's 


Bleeding 5 daj’s 
after cessation 


Stilbestrol (intra 
M) 

5.0 mg. 
every other 
day 

O' days 

15.0 mg. 

No bleeding 

Nausea 

Mixed estrogens* 
(intra M) 

hI 

10 days 

40,000 I.U. 

No bleeding 

Good 

Mixed estrogens* 
(intra M) 

15,000 I.U. 

1 X week 

48 days 


No bleeding 

Fair 

Mixed estrogens t 
(oral) 

18,000 I.U. 

20 days 

360,000 

I.U. 

Good flow 7 daj’s 
after cessation 

Poor 

Alplia estradiol 
(oral) 

1.5 mg. 

20 da3's 

30.0 mg. 

Cramps. No bleed- 
ing 

Good 

Alpha estradiol 
(oral) 

2.0 mg. 

16 days 

32.0 mg. 

Cramps. No bleed- 
ing 

Good 

Alpha estradiol 
(oral) 

3.0 mg. 

21 days 

63.0 mg. 

Flowed 6 daj’S 
after cessation. 
Flowed 5 da.vs 

Excellent 

Alpha estradiol 
(oral) 

3.0 mg. 

21 daj’s 

63.0 mg. 

Flowed 5 days 
after cessation 

Excellent 

Alpha estradiol 
(oral) 

3.0 mg. 

14 daj's 

42.0 mg. 

81. brownish stain 
5 daj’s after ces- 
sation 

Good 

Alplia estradiol 
(oral) 


21 days 

52.5 mg. 

Scant flow 6 days 
after cessation 

Good 

Alpha estradiol 
(oral) 

2.5 mg. 

21 daj’s 

52.5 mg. 

1 

Brownish stain 5 
daj’s after cessa- 
tion 

Fair 

Alpha estradiol 
(oral) 

3.0 mg. 

21 daj's 

[63.0 mg. 

I 

Spottj’ flow 7 days 
after cessation 

Excellent 

Alpha estradiol 
(oral) 

2.5 mg. 

20 daj’s 

50.0 mg. 

i 

Flow 4 daj’s after 
cessation 

Good 

1 

Alpha estradiol 
(oral) 

2.5 mg. 

20 daj’s 


Flow 7 days after 
cessation 

i 

Alpha estradiol 
( oral) 

1.5 mg. 

20 daj's 

32.5 mg. 

Brownish stain 

Poor 

1 

Alpha estradiol 
(oral) 

1.0 to 2.0 
mg. 

20 daj’s 

|37.5 mg. 

1 

No flOAV 

1 


Alpha estradiol in 
propvleno glycol 
(sublingual) 

0.5 mg. (1.0 
c.c.) plus 

21 daj’s 

112.5 mg. 
(25 C.C.) 

1 

3 daj’s after cessa- 
tion — cramps 

Not ns good 
as to oral 

lAliiiiyi estradiol 
(oral) 

0.1 mg. 

j 

0 daj’s 

1 0.0 mg. 

No bleeding 

Severe 
nausea and 
vomiting 

bihinyl estradiol I 
(oral) 

1 

0.05 mg. 

21 daj’s 

1 0.S5 mg. 

i 

1 

Good flow 7 days 
cessation 

Excellent 

but 

bloated ; 
nausea 

‘■•thinyl estradiol 
torall 

0.05 mg. q 
other day 

21 daj’s 

0.15 mg. 

No flow 

Fair 

Nthiny] ostnidiol 
___{_oml) 

0.05 mg. 

21 days 

0.05 mg. 

Good flow (i ilaj’s 
after cessation 

IIca<inchc 

Nausea 


•Amnlotin. Kstrolin. 

tVrvsiiin, Tpjohn (ostroRciiic hormone, or:il). 
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the date of menstruation. A deviation was recorded only when all three 
observers agreed on its occurrence and on its direction. The average of 
the deviations reported by the three observers was used in the final plot 
(Figs. 1 and 2). In Cases 6, 8, and 9, days were skipped; the omitted 
daj^s are indicated by a break in the base line (Figs. 1 and 2). The 
record of the day after the day omitted was compared with the record 
of the day before the day omitted. 


CASE 



DAYS 
Fig-. 1. 

Figs. 1 and 2. — ^Variations in the frequency of cortical actWity coin- 

cycle. Columns sho-w deviation of frequency from preceding Vj-,, . o m’''" 

parison of right occipital spectra (see text), ilf, start ^ nnd 9 indicates 

menstrual day, presumed to he close to ovulation. Gap in Cases b, ft, 
a day which was omitted. 

Inspection of these figures reveals the following : 

1. Shifts in frequency of the order of ^ to 1 cycle per secon ""er 

demonstrable in all cases over a twenty-four-hour period. tAn^ihip 

2. The timing and magnitude of these shifts suggested a 

to the menstrual cycle in seven of the 11 cases ( Cases 1 to 6 ana ) • 



VARIATIONS IN THE ELECTROENCEPHALOGRAM DURING 
THE MENSTRUAL CYCLE^ 

Dorothea Dusser de Barenne, axd Frederic A. Gibbs, M.D., 

Boston, Mass. 

(From ilie Neurological Unit, Boston City Hospital, and the Department 
of Physics, Smith College) 

'\Y7HILE Studying the correlation between brain potentials and other 
variables, such as heart rate, blood pressure, and metabolic rate, 
Lindsley and Rubenstein’^ found that in four cases the alpha frequency 
varied greatly during the midmenstrual period. They did not report, 
however, that there is a relation between brain potentials and the 
menstrual ejmle. The present study was undertaken because such a 
relation seemed possible. This possibility was strengthened by the ob- 
servation of Irving, Reid and Gibbs- that the electrical activity of the 
cerebral cortex is slowed during pi-egnancy. 


^lATERlAL AND METHOD 

Daily electroencephalograms of 11 healthy young women were ob- 
tained during at least one menstrual cycle. The activity of the right 
frontal, parietal, and occipital areas (indifferent electrodes on the car) 
was recorded with a three-channel Grass electroencephalograph. At the 
same time, the activity of the right occipital area was recorded as a 
shadowgram on film. A strip of this shadowgram, thirty seconds in 
duration, was analyzed into a spectrum with the Grass frequency 
analyzer.^ 


RESULTS 

Day-to-day variations in the electrical activity of the cortex occurred 
in all cases. Changes were evident in the ink record, but they were most 
easily demonstrated in tlie spectra. Therefore, the data presented here 
are l)ased entirely on successive-day comparisons of spectra. Eacli 
column in Pigs. 1 and 2 represents a change in frequency from the pre- 
wding day. These deviations in frequency were determined as follows; 
Tim spectrum for a given day was placed on a ti’ansilluminator and the 
spectrum for the succeeding day laid over it. The attempt was made to 
ohtain a maximal superimposition of the two curves by a displacement 
the frequency scale. For example, if it was found after trial that 
))hen the curve for the succeeding day was shifted one-half cycle to the 
last side, a maximal superimposition of the two curves was obtained, 
hen the change was reported as a deviation of -O.o cycle i)er record. 
Ill oixler to reduce the error introduced by sub.iective factor.^;, siiectra 
^'ere eomj)ared by three observers independently without knowledge of 


bv >rmnts from tho John nn<i H. M:irV:h> :irnl 

W.oi-' i‘> ‘T l'‘">''‘l:ition.>=. Siioclrum analy.-:!.*; W!i!< carri.-d out with tin- aid of 
I roji>(^t.s AdinlnI.<;tr:ition under omcial Projoot No. lcri-e-Ofi-3. 


til* 

tlf 



690 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


SUMMARY' AND CONCLUSIONS 

Successive-day comparisons of tlie electrical activity of tlie cortex of 
11 healthy young women revealed no simple rigid relation between the 
electrical activity of the cortex and tlie menstrual cycle, but in the 
majoritj' of women tliis activity becomes slower after the beginning of 
the menstrual floiv, and in some a disturbance in frequency regulation 
occurs at the midmenstrual period. 
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THE COLOSTRUM TEST FOR PREGNANCY IN A PRENATAL 

CLINIC 

Michael Pulver, B.S., M.D., and Lewis B. Posner, B.C.S., B.S., M.D., 

New Y'ork, N. Y. 

(From the Obstetrical Service of the Sarlem Hospital) 

T he colostrum test has created so much discussion since the original 
paper by Palls, Frieda, and Cohen in this Journal (41: 431, 1941), 
that we decided to try it out in tlie prenatal clinic at the Harlem Hos- 
pital in New York City. Because no mention was made of the leac- 
tions in the colored as compared ivith the white race, we felt that this 
study would bring out interesting results. The only prerequisite vas 
registration in the prenatal clinic. . 

Although this series was started in July, 1941, we waited iiMil a 
of the patients could be checked clinically for a definite diagnosis be ore 
submitting our results. , 

Previous to the publication of our paper, Goldman, Kessler an 
Wilder, at the Newark Beth Israel Hospital, reported a series of cases 
in the Journal of the American Medical Association (119: . 

They followed the procedure of study of the original authoxs ( a s, 
Frieda, and Cohen), while we confined ourselves exclusively to patien s 
attending the prenatal clinic. . m 

We followed the original authoi’s’ technique with one excepti^ ^ 
rule out the possibility of a reaction to the merthiolate, we a e ^ 
solution of merthiolate to both the colostimm and the saline con r^^ 
We were rewarded for this precaution by having two cases that ga^^ 
us a definite positive reaction to both the colostrum and the sa xne c^^^ 
trol. To eliminate further the possibility of error, all injections w 



DK UAUKKXE AXl) GIBBS ; COKTICAL ACTIVITY AKD AIEX.STRUAL CVCLK 


GS9 

3. The onset of menstruation was followed by slowing in nine out of 
11 eases (ail cases except 3 and 4). 

4. Shifts in frequency possibly related to ovulation occurred in the mid- 
menstrual period in eight of 11 cases (Cases 1, 2, 3, 5, 7, 8, 10 and 11). 
In 7 of the 11 eases, slowing occurred on cither the midmcnstrual day 
or the day after the midmenstrual day (Cases 2, 3, .5, 6, 7, 9 and 11). 

DISCUSSION' 

The.se findings do not indicate a simple, rigid relation between the 
menstrual cycle and the electrical activity of the cortex, but they do in- 
dicate that sufficient slowing can occur in association witli menstruation 
to change a normal electroeneephalogTam to an abnormal one. Differ- 
ences in frequency of one-half cycle are significant. Such differences 
have been correlated Avitb differences in behavior (4, b, 6). 

CASE 




DAYS 
Fifr. 2. 


In view of those findings it seems reasonable to suppose that the 
> h.niges in mood and efficiency commonly associated with the menstrual 
pciiod may be related to modifications of central nervous function, modi- 
hc.itious which may also manife.sl themselves in a change in the ele('trieal 
activity of (he cortex. 
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Therefore we considered these as negative in our final computations: 


Total number 61 

1. Total number correct diagnoses 55 

2. Total number incorrect diagnoses 2 

3. Total number not checked 4 


Eliminating- Group 3, we get 96.5 per cent correct diagnoses and 3.5 
per cent incorrect diagnoses. 

Adding Group “A” and Group “C” we have the following: 

Total number of negative results 190 

Total number of correct diagnoses 185 

Total number of incorrect diagnoses 3 

Thus we maj" conclude that if ive get a definitely negative result as in 
Group "A” or a doubtful reaction as described in Group “C,” we 
have 97.4 per cent correct diagnoses for pregnancy and 2.6 per cent 
incorrect diagnoses. 

In this series there were 197 definitely pregnant women in whom the 
colostrum gave a correct diagnosis in 94' per cent and an incorrect diag- 
nosis in 6 iier cent. There were also 9 nonpregnant women in whom we 
made a correct diagnosis with colostrum in 44 per cent and a, wrong 
diagnosis in 56 per cent. 

Thus we find that in a negative reaction to the colostrum, the test 
will be correct as a positive diagnosis of pregnancy in 97.4 per cent of 
the cases. On the other hand, a positive reaction to the colostrum is 
only 25 per cent reliable in making a diagnosis of nonpregnancy. 
Whereas pregnant patients will give a correct reaction to the colostrum 
in 94 per cent of the cases, nonpregnant ones will react correctly in 
only 44 per cent of the cases. Therefore, Ave must admit that the test 
is of definite value when Ave get a negative reading and of no value 
Avhere the result is positive. 

We had occasion to use the Friedman modification of the Aschhenn- 
Zondek test for a check in 13 cases. Our results are tabulated in Table • 

Table I 


COLOSTRUM TEST 

1 ASCIIHEIJI-ZONDEK TEST_______ 

NO. 

DATE 

READ- 

ING 

RESULT 

DATE 

read- 

ing 

RESULT 

CLINICAL DIAGNOSIS 

217 

187 

216 

158 

177 

183 

146 

152 

115 

91 

102 

37 

29 

12/19/41 

12/ 4/41 
12/16/41 
11/25/41 
11/28/41 
11/28/41 
10/27/41 
11/21/41 
10/20/41 
8/15/41 
9/ 7/41 
7/22/41 

1 

7/18/41 

Neg. 

Pos. 

Neg. 

Pos. 

Neg. j 

Neg. 

Pos. 

Neg. 

Pos. 

Neg. 

Pos. 

Neg. 

Neg. 

Correct 

Correct 

Wrong 

Correct 

Wrong 

Correct 

Correct 

Correct 

Correct 

Correct 

Wrong 

Wrong 

Wrong 

11/25/41 
12/26/41 
12/ 1/41 
10/27/41 
10/31/41 
11/28/41 
10/29/41 
10/30/41 
10/ 4/41 
10/2S/41 
2/ 6/41 
9/26/41 
10/16/41 

2/15/41 

5/26/41 

Neg. 

Pos. 

Neg. 

Neg. 

Neg. 

Neg. 

Pos. 

Neg. 

Pos. 

Neg. 

Pos. 

Neg. 

Neg. 

Pos. 

Neg. 

Wrong 

Correct 

Correct 

Correct 

Correct 

Correct 

Correct 

Correct 

Correct 

Correct 

Correct 

Wrong 

Correct 

Wrong 

Correct 

Pregnant 2 nioutUs 

Amenorrhea 5 loonths 
Amenorrhea 8 montii- 
Sterility 10 yea''s . 
Amenorrhea 9 months 
Pregnant 3 montlis 
Amenorrhea 3 montlis 
Pregnant 5 months 
Amenorrhea 2 months 
Pregnant 

Tlireatenecl ahortion 
Amenorrhea. Bilat- 
eral salpingectomy 
Pituitary disease 
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done by one of ns. One-fiftieth of 1 c.c. of a solution of equal parts of 
human colostrum and saline M’as injected intradcrmally in the volar 
surface of the forearm. 

■\Ve divided our results into three groups as follows; 

Group “A": Patients who gave a definite negative reaction to colostrum. 

Group “B": Patients who gave a definite positive reaction to colostrum. 

Group “C”: Patients with a doubtful reaction. 

_A reaction was considered negative if there was no areola or a very 
slight areola and no wheal or a wheal smaller than in the original injec- 
tion. A reaction was considered positive if there tvas an areola one inch 
or larger, a wheal larger than the original injection and pseudopods. 

_ The size of the wheal was not consistent except in the definitely nega- 
tive reaction group. Some of our positive results not only had a larger 
wheal than the originally described reaction together with pseudopods 
and an areola of at least one iJieh in diameter but also a mucli larger 
area of edema underlying and surrounding the entire site of injection. 

It is our opinion that the size and intensity of the areola should be 
the primary determining factor in the reading of the results. 

We classified our results under the headings of age, color, gravida, 
parity, liVassermann reaction, trimester of pregnancy, and any medical or 
surgical complications. ^Ye are w’holly in agreement with the original 
authors in that none of these seems to have any bearing on the result. 

RESULTS 

Group “A ”. — Those with a definite negative reaelion, i.e., ])regnaut : 


Total number 143 

L Tolal number correct diagnoses 

— Total number incorrect diagnoses •’ 

Total number of whom we lost track or could not e.^tablisli a definite diagnosis U> 


If we eliminate Group 3 in our calculations, we find that we liavc a 
eorreet diagnosis of 97.7 per cent and an incorrect diagnosis of 2,3 ]H*r 
Cent in this group. 

Group “li ”. — Those with a definite jiositive reaction, i.e.. nouitreg- 
iiant : 


Total number 

1. Total number correct diagnoses 

2. Total number incorrect diagno.=es 


If. 


4 

12 


In this grou]) we find 2b per cent correct iiud 7:7 jier cent incorrect 
nui gnoses. 

Group “C”. — Those giving a doubtful reaction. 

Here the areola was ])alc, less than one inch in diameter and either 
did or did not have a suggestion of pseudopods. Due to the great uum- 
j 1*1^' gave sueh a reaetiou, we felt tliat eliartiun them merely as 
douhtful or iueottclusive would eliminate a meat number of eases from 
mir scries. 


UTERINE TONUS DURING LABOR 

Tocographic Observations Upon a Patient Experiencing Abruptio.v 

OP THE Placenta 

Douglas P. Murphy, M.D., Philadelphu, Pa. 

(From the Gynecean Hospital Institute of Gynecologic Research, Department of 
Obstetrics and Gynecology, University of Pennsylvania) 

R ecently we registered the utei’ine contractions of a series of pa- 
tients at frequent intervals throughout labor with a Lorand 
toeograpli. One patient experienced an abruption of the placenta. The 
unusual character of this individual’s tracing seemed to warrant its be- 
ing placed on record. 


CASE report 

Patient A. M., colored, aged 37 years, para xi, received prenatal care 
from the thirtieth “week of gestation on%vard. Previous to this pregnancy 
she had experienced a mild hypertension. On her first clinic visit, ler 
blood pressure was 140/96. One week before admission, however, it was 
only 110/80. i 1 

At the fortieth Aveek of pregnancj’’, she was admitted to the bospi a 
with a history that vaginal bleeding had stated „ 

earlier. She had felt no fetal movements following the onset of blee i o- 
Examination revealed signs of incipient shock; the blood presrare ' 
90/70; hemoglobin, 72 per cent; and nnne showed 3+ albumin, 
uterus was tense, and fetal heart sounds w'ere absent. There was ^ ® , 

trickle of blood coming from the vagina. The cervix was 3 cm. ^ ‘ , 

and one-half eifaced, and the membranes were intact. Ao plac 
tissue could be felt within 3 cm. of the internal os, 

The membranes were punctured. Seven and one-half 
amniotic fluid was drained awajq a stillborn infant, „ of 

was delivered spontaneously. The placenta and_ about l,0oU ■ ; , ^ 
clotted blood were expelled immediately. Pollowng this, 
bleeding continued, and the patient soon went into severe shock. 1 ^ 
of applying the usual measures, including transfusion, the pa lei 
ivithin one hour of delivery. Post-mortem examination 
flabbj^ uterus with a rupture 3 cm. in length in the 
lower uterine segment, and an extensive subserosal .\vas 

extending along the distribution of the large uterine vessels. 

no bleeding into the abdominal cavity. __ -u tv, 'r timins 
The tocographic tracings are reproduced in Fig. 1, where t ei 
in relation to the labor is noted. Each tracing begins at the , \ 
toeograph was placed upon the patient at “a” where 
the base line, and removed at '‘b”. Tracing 1 was ot ^ 
minutes’ duration. The horizontal line above each graph 
highest point to which it can rise. 

COMMENT , . 

We -were fortunate, in this ease, to secure records of 
whieh covered practically the entire period from the time t la 
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In view of the fact that Cases 217 and 29 gave two contradictory 
Aschheim-Zondek reports, we eliminated them in onr final calciilations 
Tims in onr small series of 11 cases where a f 
not be made, the colostrum test was correct in i 1,63.6 pei cent) an 

'' Thf Asetihe^n^Zondek felt was correct in 10 (90.1 per cent) and wrong 

sones the Iremondoue advantages of the Asehheim- 
Zondek test over the colostrum test are very amplj illiistiatecl. 

DISCUSSION 

In this series we made readings at fifteen minutes, thirtj minutes, 
one hour. We found that many reactions were indefinite in the firs la 
hour and then became either definitely positiie oi iiegatiie. e o 
it therefore more advantageous to take our final reading at the end o 

The technique of the test is simple but from our experience the n 
pretatioii is difficult. Falls, Frieda, and Cohen 

positive, negative, and doubtful. Goldman, Kesslei, an i ei iii 

them into one-plus, two-plus, three-plus, and four-plus. ie> ea e a 
reactions above two-plus positive. In this scries ve liste 
tive if the areola was over one inch in diameter an nega ^ 
was no reaction or a. very slight one. We considered the c on u ca e 
as negative. This may account for the high percentage of correct diag- 
noses in the group of negative reactions. 

Although it is very simple to read a definite negatiie reaction or a 
definite positive reaction, so many gave a doubtful reaction ( ^ la 

a fair amount of experience is needed to differentiate betv een a posi u 
and a doubtful reaction. One of the disadvantages of the co os rum 
test, therefore, is the difficulty of interpreting the final reaction. 

It was our purpose in this paper to attack this problem from a c inica 
point of view and from the point of view of the geneial piac i lonei 
who ill the last analysis still diagnoses and treats the vast ma^ori > o 
pregnant women. 

CONCLUSIONS 

1. A negative reaction is 97.4 per cent accurate in diagnosiii-, actua 

pregnancy. . . „ 

2. A positive reaction is 75 per cent incorrect in the diagnosis o non 

pregnancy. _ / u . ^ 

3. In pregnant women the colostrum test ivill give a coiiect (ne„a ne 

reaction in 94 per cent of the cases. 

4- 111 nonpregiiant ivomen the test is 56 per cent viong. ^ rr n i- 
5. The test lacks the accuracy and reliability of the Asehheim- jon e 

test in doubtful cases. ^ , 

6- It would be misleading to consider a positive reaction as eitier 
definite or presumptive evidence of the nonpregnaiit state. 

lt“5 Lel.vxd Avenue 
120 VERitiLYEA Aw:nue 
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going’ on in the nterns tluin can be gathered from simple phj’sical exami- 
nation of the aliclomen. 

loifluence of Draining Awifg of Amniotic Fluid Upon Uterine Ae- 
tivity. — Tlie memliranes were i)nnctnred twenty-seven minutes after 
Tracing 1, Fig. 1 was begun, and eighteen minutes before Tracing 2 rvas 
started. No significant di’op in tonus followed t.his operation. The 
lowering of tonus observed in Tracing 2 was of only slight and temporary 
nature; this decrease may have been more ai)]iarent than real, since the 
tocograph was removed from the patient before the membranes rvere 
punctured. The membranes have ruptured spontaneously during the 
taking of tocographic tracings of a number of other patients, and this 
has had no significant effect upon their graphic records. 

B elation of Type of Activity to the Progress of Labor. — Although the 
present patient experienced no significant intermittent contractions 
while any of the tracings were being made; nevertheless, her cervix 
effaced and dilated. This exjierience imises the (|ue.stion as to whether 
the contractions are nccc.ssary for the opening of the cervi.x. Perhaps, 
they do not play as important a role in this connection as we have as- 
sumed in the past. The question requii-es further study, but the present 
observations suggest that the intermittent contractions are not necessaiy. 

1,620 



Pig:. 2. — Tocograpliic record of uterine activity of patient Avho experienced norn 

iabor. Compare with Figr. 1. 

Definition of the Term Tonus. — Students of uterine 
familiar with tocographic recording, raise the question as to jus v 
being measured by the distance of the graph above the base 
it represent faulty technique, distention by the uterine con e , 
actually the tenseness of the uterus ? 

What xve term tonus does not apiiear to be due to the m.gjjggd 

belt holding the tocograph in position, since the record is not ™ 
by altering the tightness of the elastic belt. In fact, equally sa 
measurements are secured if the belt is not employed. 

The thickness of the abdominal xvall plays little, if any, role in 
ing tonus. We have secured satisfactory records of tonus irom 1 
weighing 267 pounds. The magnitude of the uterine conten s,^^ 
do not appear to influence tonus appreciably. In the case oi 
nancy, one patient may exhibit high, and another patient expe 
tonus. In addition to these findings, variations occur in ton 
same individual at different times. . 

The uterus of the present xiatient was extremely hard at 
the degree of tonus registered by the tocograph appeared to 
tion to this eliaraeteristie. From these observations, we coi 
the tocograph registers the intrinsic activity of the uterine va 
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tioii occurred until delivery took place. The opportunity to secure such 
a series of tracings was exceptional, since we had on hand a team of 
nurses trained in tocographic recording, and also since the conditions 
met with in connection with this accident of labor usually are such that 
cesarean section is performed. 

The points of special interest in this ease are four: (1) The type of 
uterine activity associated with abruption of the placenta. (2) The in- 
fluence of the draining away of the amniotie fluid upon uterine tonus. 

(3) The influence of the type of activity upon the progress of labor. 

(4) What is meant by the term “tonus”? 


^ Hours before Hours after 

Tracings jS, 094-^,09B delivery onset of 

labor 



a P 





6 


5 





? 


S. 9 


of ^o'^osrraphic record of uterine activity of patient suffering- from abruption 

infant AU tracings secured between first signs of abruption and delivery of 

anrl -tracing begins when tocograph is placed upon patient’s abdomen at "a" 
line oe t ‘'Then it is removed at "b.” Note immediate elevation of graph from base 
tonii^° tocograph is placed in position for recording. This distance is the measure of 
in?"! 1 "'tts completed in thirty-three minutes. Note high tonus in ail trac- 
ings absence of intermittent contractions of significant size. Compare trac- 

Fie 9 ^ Tfig. 2. Note lower tonus and the presence of contraction waves in 



^ype of Uterine Activity . — The chief point of interest in the toeog- 
laphic tracings of this patient lies in the fact that none of them recorded 
h^tl intermittent contractions which occur so frequently 

ooth during late pregnancy and in normal labor. The patient’s abdomen 
'Ts extremety tense at all times before delivery, and this characteristic 
eems to have been graphically recorded by the tocograph. The type of 
c mty exhibited bj^ the present patient is seen more clearly when com- 
pared with a tracing of another patient (Fig. 2) who experienced a 
findings show how the tocograph may be employed 
r the purpose of making available a more detailed picture of what is 
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matic fever, chorea, or pleurisy. She recalled no serious illnesses. Sys- 
temic history -vvas essentially negative except as described under present 
illness. 

Present Illness . — The patient stated that she "had always had heart 
trouble” for as long as she could recall. She had shortness of breath 
on climbing one flight of steps and on walking short distances on level 
ground. Her finger tips and lips would turn blue after climbing steps. 
She never had orthopnea or ankle edema. She noticed no increase in 
the severity of these sj^^mptoms with the passing years. She did take 
physical education in public school, although she experienced shortness 
of breath after exertion. She had never had any dizzy spells, sjmcope, 
or preeordial pain. 

She was married in April, 1941. Her last menstrual period began 
May 21, 1941. Previous menses had been normal. She continued to 
feel well and to do her housework. In Jul 5 ’’, 1941, she consulted her 
local doctor. She was told she was pregnant, with estimated date of 
confinement Peb. 27, 1942. Her heart was not examined at this time,_ and 
she was given no special instinietions. She pursued her usual activities, 
and toward the beginning of January, 1942, she began to notice increas- 
ing dyspnea on exertion, with an occasional feeling of dizziness. Jan. 
11, 1942, she began to notice swelling of her ankles, and also her finger 
tips and lips turned blue more readily after slight exertion. 

Physical Examination. — (Jan. 14, 1942.) The patient was a well- 
developed, well-flourished, 20-yeai’-old, white female. No edema was 
noted. There was pronounced clubbing of the fingers and suggestive 
clubbing of the toes. There was moderate to marked cyanosis of the 
fingers and lips. Respirations were irnpid even at rest (26 per minute) 
with dyspnea on slight exertion. The face was flushed. There was no 
venous distention. Examination of the head and neck revealed flothiRg 
unusual. The patient’s chest was well formed and symmetrical. The 
lungs were normal. Abdominal examination disclosed an intrauterine 
pregnancy of approximately thirt.y iveeks’ duration, with the fetus 
lying in the vertex position. Petal heart sounds w^ere heard over the 
left lower quadrant. The liver and spleen were not palpable. 

Heart: No unusual precordial pulsations were visible. On percussion 
the upper left heart border seemed prominent, and the apex of the heai 
seemed to be displaced somewhat to the left. The right border oi 
could not be percussed beyond the right sternal margin. The ™ 

imum impulse was in the fifth left intercostal space just outeide the m 
clavicular line. There was a coarse systolic thrill and systolic thrust ov 
the third intercostal space next to the sternum, vrtth a visible lift , 
area. The heart rhythm was regular, and there were no ^ra _ 

The heart sounds were forceful and of good quality. _ At . ® . Pe 

was heard a loud first sound, followed by a long, high-pitched sy 

murmur of moderate intensity^ One observer thought there ‘ 

slightly blurred accentuated third heart sound early in diastole ,. 
apex. At the base of the heart there was a long, loud, harsh . 

murmur to the left of the sternum in the third intercostal space, 
well localized. The second heart sound over this area was 1®^^' ® ^ 

and ringing. To the right of the sternum over the base of the 
soimds were not very intense and were essentially similar to those , 
to the left of the sternum at this level, except that the second hear 
was not as accentuated. Blood pressure was 132/94. The radia p 
were normal. 
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SUMMARY AND CONCLUSIONS 

1. The uterine motility of a patient suffering from placental abruption 
was recorded throughout labor with a Lorand tocograph. 

2. The patient exhibited a persistently high uterine tonus, but at no 
time any significant intermittent uterine contractions. 

3. The following subjects were discussed; (a) The influence of punc- 
turing the membranes upon tonus, (b) the relation of the intermittent 
contractions to the effaeement and dilatation of the cervix, and (c) the 
definition of the term "tonus.” 


PREGNANCY AND LABOR IN A PATIENT WITH CARDIAC 
ANOMALY, PROBABLE TETRALOGY OP FALLOT 

Sidney Scherlis, M.D., and Lewis R. Soloway, ]\I.D., Baltimore, Md. 

(From the Shiai Hosjntol) 

C ONGENITAL heart disease com])licating pregnancy is a very un- 
common condition. Hamilton and Thomson^ reported 28 cases of 
recognized congenital heart disease among 48,190 women delivered at 
the Boston Lying-in Hospital, an incidence of 1 in 1,721 cases of preg- 
nancy. Mendelson and Pardee- listed 20 cases of recognized congenital 
heart disease in approximately 31,000 obstetric patients at the New York 
Lying-in Hospital, a frequency of one in about 1,550 obstetric patients. 

In the former series there are only 2 cases which fit into the cyanotic 
group of Maude Alibott; i.e., congenital cardiac defect with cyanosis 
due to permanent venous-arterial shunt. In the group of patients de- 
scribed by Mendelson and Pardee, there are 8 with pulmonary stenosis, 
and the authors could find only 25 others reported. In some of these 
there may have been other associated cardiac defects as well, and in a 
few instances the existence of the tetralogy of Fallot may be suspected 
(Case 6 of Mendelson and Pardee;^ one case [p. 320] of Hamilton and 
ThomsoiP). 

Because of the infrequency of reported cases of congenital cardiac 
disease complicating pregnancy and because of the paucity of reports of 
successful childbirth in patients with suspected tetralogy of Fallot, 
it was considered worth while to describe the following case, in which 
such a diagnosis was tenable. 


CASE REPORT 

. Y. S. (History No. B-13295), a 20-year-old white female, was first seen 
outpatient department of the Sinai Hospital on Jan. 14, 1942. 
•i^he was at that time seven and one-half months pregnant and had come 
to register as an obstetric patient. 

Family History . — The patient was the sixth of seven children, the 
ofliers being apparently normal. Her mother died of infection following 
tier last pregnancv. Tlie familv historv was otherwise esscntiallv nega- 
tive. ■ ■ ■ 

Fast History . — The patient was born Dee. 15, 1921, following a normal 
Pi’cgnancy. She had had no scarlet fever, pneumonia, diphtheria, rheu- 
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patient experienced tingling sensations in botli hands and fingers after 
the ether was injected. 

Yenoxis Prc.ssR-re.— ( Jan. 21, 1942.) 6.75 mm. of water in left am. 



Lead D 


iMiiHiifflMiifliiniiMHini 


Aor-Hc 


Lead n 



Fig. 3. — Stethogram. Apex: Loud auricular sound inimediateb P jjong 

heart sound, long systolic murmur, accentuated second heart sound. a nrtic: Simi' 
systolic murmur following first heart sound, accentuated second sound, -a- 
lar to pulmonic, but of greater intensity. 
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X-raif of Chest. — (Fig. 1.) The right cardiac border measured 5 cm. 
and the left 8.6 cm. from the midline. The transverse diameter of the 
aorta was 4.5 cm. The transverse diameter of the thorax measured 25 
cm. There ivas a fullness of the pulmonarj'^ conus, and the heart ap- 
peared slightly enlarged. The lung markings were accentuated on both 
sides with some calcified shadows noted in the hilar regions. (This was 
a six-foot plate.) 

Fhioroscopic Exmnmation.. — Posteroanterior vieiv: The pulmonary 
conus appeared prominent. The aortic knob seemed normal. There 
were some small pulsations in the right hilar regions. Left anterior 
oblique vieio: The right ventricle appeared larger than the left. The 
aorta seemed normal, and the pulmonary artery could not be visualized. 
Eight anterior oblique view: The right ventricle appeared enlarged. 
The left auricle was normal, and the right auricle ivas not transected by 
barium in the esophagus. 



Pig. 1. X-ray of chest. Note the prominence of the pulmonary conus. The heart ap- 
pears slightly enlarged. 


Electrocardiogram. — (Fig. 2.) Rate 107 per minute. P-R interval 
■ 8 seconds. QRS duration normal. Sinus tachycardia. Right axis 

upright. Tg inverted. ST-segments normal. 

_ Stethogram. — (Fig. 3.) Apex: There tvas a loud first heart sound 
immediately preceded by a loud auricular sound occurring late in ven- 
Picular diastole. There ivas a long systolic murmur of moderate inten- 
ti • . in an accentuated second heart sound. There -was no definite 

ni’d heart sound. Pulmanary area: The first sound was followed by 
^ ong, loud, high-pitched systolic murmur. The second sound was 
eeentuated and high pitched. There were no definite diastolic mur- 
urs. Aortic area: The sounds were similar to those over the pulmonary 
area, hut of louder intensity. 

'i-^culation Time. — (Jan. 21, 1942.) Arm-to-lung (ether) time was 
seconds. Arm-to-tongue (saccharin) time was 7.0 seconds. The 


702 AMERICAN journal OP OBSTETRICS AND GYNECOLOGY ' ; 

pregnancy. Thus early examination and diagnosis protect the patient 
and make possible more complete and better prenatal care. 

The pregnant patient with organic heart disease should be examined 
more frequently than is the nonpregnant patient, for it is kno^vn that 
the burden upon the heart increases as pregnancy advances, reaching a 
maximum at about the eighth month. In pregnant patients with heart 
disease, as in similar nonpregnant patients, the indication for digitalis 
is heart failure. However, it should be noted that increasing dyspnea 
and tachycardia on exertion and orthopnea may be signs of beginning 
cardiac insufficienc.y, and that digitalis may therefore be indicated, espe- 
cially as the load upon the heart may be expected to increase. If there 
is any question as to the cardiac condition being the basis for these 
symptoms, simple methods of determining a prolongation of the circula- 
tion and an increase in the A’^enous pressure, more objectiA^e evidence of 
cardiac failure, are easilj'' aAmilable. It is not necessary to Avait for 
cyanosis, pulmonarj'- and hepatic congestion and marked peripheral 
edema to appear before treating the patient for heart failure. Thus, 
this patient received digitalis not as a routine prophylactic measure, but 
as a therapeutic procedure. 

Bed rest, daily afteimoon naps, and restriction of phj^sical activity 
may be used as prophylactic measures Avhen indicated. 

The authors wish to tliank Drs. Cliarles B. Austrian and Helen B. Taussig for 
their help and suggestions, and Dr. M. W. Aaronson for permission to report tins 
case from the Obstetrical Service. 
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AETIPICIAL PYREXIA IN FOUR PREGNANT WOMEN 

William P. Mengert, M.D,, and Williaji D. Paul, M.D., 
loAVA City, Iowa 

(From the Departme^its of Obstetrics and Gynecology and of Internal Medicine, 
The State University of Iowa) 

C USTOMARY teaching that maternal pyrexia or anoxemia exerts a 
deleterious effect on the fetus, in utero, has engendered a decide 
reluctance to induce fever during gestation. By and large sentiment has 
opposed the practice even A\dien it is otherAvise definitely indicated. to 
results of an inquiry among leaders in the field of physical therapy 
generally confirmed the truth of this statement although isolated repoi 
of successful treatment of pregnant Avomen Avere received. In only one 
instance, abortion, Avhieh occurred tAA'o Ave'eks after treatment, Avas le 
ported, but the duration of pregnancy AAms not stated. Since a 
of factual information and a considerable controversy exist, a 
concerning the results of treatment in four patients should be of 
In each case, fever Avas induced by^ inductothermy Avith a Bui 
fever cabinet. PolloAving a light breakfast, the patient receiAC 
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Lahoraiorij Findings . — Serologic tests for syphilis were negative. 
Urinalysis Avas normal. Blood hemoglobin on Jan. 14, 1942, Avas 104 
per cent of normal. 

Course in Hospital. — The patient AA'as admitted to the hospital imme- 
diatelj" after being examined in tlie outpatient department. Slie lA'as 
put to bed and digitalis Avas administered. On the day of admission 
she received 0.6 Gm. of poivdered digitalis leai^es. At 2:30 a.m. the 
folloAA’ing morning, January 15, the patient began to have labor pains. 
She Avas givan a sedative. At 5 :30 a.ai., after a short labor, she aaus 
delivered by Ioav forceps, folloAving a pudendal block and episiotomy, of 
a Ha'c female child in the left occiput anterior position. The child re- 
sponded immediately. The mother’s blood loss Aims minimal, and repair 
of the episiotomy Avas easily accomplished. The child Avas later found 
to be entirely normal on physical examination. During the three-hour 
period of labor and delivery the patient had no unusual tachycardia or 
dyspnea. Her blood pressure dropped to 124/84 after delivery, and 
remained AA'ithin normal limits thereafter. On January 16 the patient 
Avas subjected to a Pomeroy sterilization under local anesthesia, and 
easily AAuthstood this procedure. Digitalization Avas completed after 
delhmry, and the patient AA’as then maintained on 0.1 Gm, of digitalis 
leaves per day. She left the hospital on Feb. 7, 1942. Examination six 
weeks later shoAved her to be in good general condition, Avith heart find- 
ings essentially unchanged. She Aims Avell compensated and Avas reced- 
ing 0,1 Gm. of digitalis leaims dailjc 

DISCUSSION 

The clinical diagnosis of tetralogy of Fallot (dextroposition of the 
aorta, pulmonary stenosis, interventricular septal defect, and right 
ventricular hypertrophy) is admittedly a difficult one. In the case 
here described the pulmonary conus is full, rather than absent. The 
pulmonary stenosis is therefore probably valvular (at the pulmonary 
orifice) rather than prevalvular (stenosis of the pulmonary conus of 
the right ventricle). The sensation of tingling in the fingers, folloAAung 
the intravenous injection of the small amount of ether used in deter- 
mining arm-to-lung circulation time, has been noted in iiatients uath 
venous-arterial shunts, AA’here some of the ether does not reach the lung; 
hut is shunted to the left lieart and reaches the peripheral circulation. 
Otlier factors supporting the impression of probable tetralogy of Fallot 
are tlie cyanosis and clubbing since birth, the right ventricular enlarge- 
ment, the right axis deviation of the electrocardiogram, and the rough 
sA'stolic murmur and coarse thrill at the base of the heart to the left of 
tlic sternum. 

This ease presents several interesting features in the management of 
obstetric patients A\ath heart disease. The importance of a thorough 
physical examination of the patient as a routine Avhen she is first seen 
bj the obstetrician should be emphasized. In this ease this Avas not 
done, and Aviien she Avas examined at this clinic the patient Avas found 
0 have organic heart disease and her pregnancy Avas Avell advanced, and 
she presented symptoms of cardiac embarrassment. While the final out- 
come AA’as not unfavorable, this fortuitous result cannot ahvays be an- 
leipated. If, at the time of examination the patient’s cardiac condition 
IS iound to be such that pregnancy should be interrupted, this can be 
accomplished more easih^ and Avith less danger to the patient earl}- in 
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intravenous injection of 800 e.e. of 5 per cent glucose in normal salt 
solution. Altliougli sedatives were not routinely employed, paraldehyde 
was administered by mouth if the individual became restless. During 
the entire stay in the cabinet, oxygen was administered through a na.sal 
catheter. Before return to the ward the intravenous injection of fluid 
was repeated. 

Details of treatment and essential data regarding each patient are in- 
cluded in Table I. It can be seen that the first three patients were 
treated with considerable caution. Patient 1 (M. K.) was submitted 
to artificial fever for a total of 22 hours and 30 minutes, with exposure to 
maximum levels for only 9 houis and 45 minutes. Patient 2 (M. T.) 
and 3 (B. S.) received artificial fever for totals of 19% hours and 10 
hours, with exposure to maximum temperatures for 11% hours and 6 
hours, respectively. 

Despite the normal outcome of these three pregnancies and con- 
siderable improvement in the basic arthritic condition for which fever 
wms induced, no other patients were treated for two and one-haK years. 
Unquestionablj'', fear that treatment would inevitably lead to disaster 
prevented too great enthusiasm. However, the taboparesis of Patient 4 
(P. R.) was so far advanced upon admission it was felt nothing could 
be lost and much might be gained by energetic treatment. Consequently 
she received 10 treatments ■with a total duration of artificial pyrexia of 
forty-seven hours, and exposure to temperatures above 104.8° F. for 
twenty and one-half hours. Her general condition improved remarkably 
and the pregnancy was apparently unaffected. Prior to treatment she 
could not be left unattended, wdiereas immediately after therapy asvel 
as at her second admission for delivery, her general demeanor was essen 
tially that of a normal woman. 


DISCUSSION 

It has long been recognized that febrile illness, and pneumonia in 
particular, are prone to produce intrauterine fetal death with subsequen 
abortion or premature labor. Although the mechanism of the causation 
of fetal death is unknown, fever and anoxia, among other things, la'^a 
been indicated. It should be pointed out that febrile illnesses, even 1 1 ^^ 
with diurnal swings in the temperatru'e curve, produce a more oi 
constant fever. This is not the case with artificial pywexia since le 
febrile periods are necessarily’’ of short duration. None of the presen^ 
series of four patients w'as submitted to artificial fever for moie tian 
seven and one-half hours at a single session and in each 
allowmd a minimum reeoveiy period of tliirt.y-six hours before the ne.' 
treatment. 

It is conceivable also that artificial pyrexia may^ exert a deleteim^^ 
effect on the embiyo or early' fetus, without harming one in the seco 
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to 101°, and pulse around 100. There was a small amount of purulent 
drainage along the line of sutures in the uterus but the incision healed 
well. 

On March 1 papules about 1 cm. in diameter appeared on the extensor 
surfaces of the extremities, and the conjunctiva was injected. Suha- 
tliiazole was discontinued and the rash ^sappeared. The temperature 
returned to normal in twenty-four hours and remained normal. 

On Mpch 17, tAventy-six days after the first operation, under general 
anesthesia, the attachment of the uterus to the abdominal Avail Avas 
separated and the old incision opened for a distance about tAvo inches 
above the uterus. The fat in this area Avas dark in color and shoAved 
evidence of old infection. The uterus Avas dropped back into the ab- 
dominal cavity and the abdomen closed, Avith a drain in the abdominal 
Avail in the area of the old infection. Sulfathiazole Avas started again. 
Temperature rose to 101° the folloAAung day and 103° on the third day. 
Skin lesions reappeared at the same site as before so sulfathiazole was 
discontinued. The temperature immediately fell to normal and remained 
there throughout her stay in the hospital. Apparently she was very 
sensitive to sulfathiazole and this caused the rise in temperature. 

The Avound broke doAvn for a distance of about two inches, correspond- 
ing to the area that Avas above the uterus. The fascia healed well. Since 
she had one and one-half to tAvo inches of fat in the abdominal Avail, it 
took it some time to granulate and the remainder of her stay in the hos- 
pital Avas necessary because of this. She Avas discharged April 25, sixty- 
five days after admission and thirty-nine days after the second operation. 

COMMENT 

This operation should be reserved for those eases of frank infection 
Avhere the patient is a poor risk for section or where the pa,tient is m 
her early reproducth’^e life and A'^ery anxious to have a child. Since 
the introduction of the sulfa drugs, it should be considerably safer than 
formerly. ‘Wound infection is the most frequent complication, and, as 
illustrated in this case, prolongs the hospital stay. 

200 West Second Street 


ALLERGIC SHOCK CAUSED BY SYNAPOIDIN*' 

E. W. Phillips, M.D., Phoenix, Ariz. 

S YNAPOIDIN is a combination of gonadotropin 
nancy urine and extract of anterior pituitary. It 
standardized by the method outlined by Mazer and Ravetz^ in their p 
liminary report. Emphatic Avarning is given on the 
medicament must be used Avith caution and under close medical o 
tion, since it may cause severe reactions in the form of ' * is 

the ovaries, loAver abdominal pain, and tenderness. avail- 

made of its possible allergenic quality and_ examination ot the 
able literature shoAVS no report of shock from its use. Since, ace | 
current medical opinion, the preparation is effective in 4 ],e. 

amenorrhea and of dysfunctional uterine bleeding, and ns us 


*A product of Parke, Davis & Company. 
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or third trimester. Since none of our patients received treatment prior 
to the fifth lunar month, comment on this point is not justified. 

Therapeutic results, even as consistent as these, do not warrant sweep- 
ing claims or deductions. On the other hand, it cannot fail to be of 
general interest that four women in the second and third trimesters of 
pregnancy were treated by the artificial induction of fever without 
observable damage to the fetus, in its subsequent intrauterine or early 
postnatal existence. ' 


PORTES CESAREAN SECTION 

John L. Ekyes, M.D., and A. J. Whitehouse, M.D., P.A.C.S., 

Lexington, Ky. 

(From the Ohstetrical Service of St. Joseph’s Hospital) 

B ecause of the few instances reported of this operation we add 
this case to the literature on the subject. 

This 21-year-old white woman was admitted to the hospital Feb. 19, 
1942, in her second pregnancy and about three weeks from term. Her 
first pregnancy had terminated spontaneously at seven months and the 
baby had died shortly after birth. 

When first seen her temperature was 100.2° P. and pulse 140. Blood 
liressure 140/90. She was rather obese. Urine showed a trace of 
albumin and a few bacteria. The membranes had ruptured thirty-six 
hours previously and she had been in fairly good labor since. The fetus 
was lying transversely with the head on the right and the buttocks on 
the left. The left arm protruded from the vagina almost to the shoulder 
and was macerated. Her home physician had made unsuccessful at- 
tempts to deliver her. 

An examination showed the cervix fully dilated and the left shoulder 
impacted in the pelvis. The uterus was contracted so tightly about the 
fetus it was impossible to deliver her through the vagina. The fetal 
heart could not be heard and she stated that she had not felt the baby 
move since the previous da 3 ^ 

Since the patient was a young woman with no children, was definitely 
mfeeted, and was in poor condition for a Porro section, we decided to 
do a Portes operation. 

Under general anesthesia the abdomen Avas opened and the uterus 
uelivered. As the uterus Avas A’ery Avide in the loAver part due to the 
ransverse presentation there AAms nothing to be gained by suturing the 
peritoneum before the uterus Avas opened. Tapes AA^ere placed around 
the uterus, and it Avas opened in the midiine. A stillborn fetus Avas re- 
niOA'ed and the placenta extracted. The uterus Avas closed Avith three 
ayers of continuous sutures. The abdomen Avas then closed in layers 
around the uterus. 

et packs Avere kept on the uterus and sulfatliiazole Avas started by 
louth. There A\ms some abdominal distention during the first tAventy- 
1 none thereafter. Temperature Avas 103.6° P. the folloAv- 

o daj- and pulse still around 140. Temperature thereafter AA-as 100° 
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no reaction, or a slight and transient irritative response ; or, in certain 
women, a brief blanching of the skin at the site of injection. Evidently 
no significant quantity of histamine is present in synapoidin. Passive 
transfer to recipients who sliowed no reaction to direct testing resulted 
in immediate and typical positive skin tests in the injected sites, at in- 
tervals of from one to five days after receiving the donor's serum. 

COMMENT 

Certain features of tliis case are of interest, not only to the clinician 
who may employ s.ynapoidin in treatment, but to students of endo- 
crinology and of allergic disease. This patient became hj'persensitive 
to symapoidin after a therapeutic exposure lasting only seventeen days. 
Ten days intervened between the third uneventful injection and the 
fourth, which produced shock. Clinical and dermal sensitivity must 
have appeared at some time during that ten-day period, in which also the 
catamenia took place. And this sensitivity was specific to some con- 
stituent of the gonadotropic preparation ; ample proof of such specificity 
has been offered. The active constituents are chorionic gonadotropin and 
pituitary extract, synergistieally combined. These are similar to or 
identical with the secretions of the patient’s own endocrine glands. 
Further, one or both of these hormones must have been relatively de- 
ficient, because the synapoidin corrected her dysfunctional bleeding. 

Specific sensitivity does not develop overnight in human beings, re- 
peated adequate exposure is required. Is it possible that this allergic 
individual had built up a defense against her own hormones, 
their deficiency, and that the three intramuscular doses exhausted hei 
antibodies? , 

From the clinical angle the matter is less complex. About 10 per een 
of American women are actually or potentially allergic. Of these, a cer- 
tain number wiU present indications for synapoidin therapy, 
doubtedly some of them will get it. Therefore, it is suggested u 
caution be exercised in administering this potent biologic preparation 
women who have a personal or family history of allergic disease; tia 
dosage be kept low ; and that the diluted material, say 0.02 c.c. o 
1 :5 dilution, be used as an intradermal test when, because oi tlie ca « - 
menia or for any other reason, a week or more has passed since e p 
ceding dose. 

REFERENCE 

1. Mazer, C., and Eavetz, E.: Am. J. Obst. & Gynec. 41: 474, 1941. 
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coming more general, the pulilieation of this report is thought to be de- 
sirable. 

Case 1. — white woman, married, nullipara, aged 40, has for years 
been subject to perennial allergic rhinitis with seasonal (but not pre- 
menstrual) exacerbations. She is not sensitive, either clinically or by 
skin test, to meat proteins or animal emanations. Her inhalant symp- 
toms are readily controlled by appropriate intradermal therapy Avith 
extracts of mold spores and local pollens. On the occasion of one such 
treatment she remarked that she Avished there Avere “some sort of shot” 
that would as easily relieve her of another annoyance. Inquiry elicited 
the f olloAving history : 

Her menses, AA^hich previously had been fairlj^ normal, had in her 
thirty-first year become excessive, Avith interval bleeding so severe that 
anemia developed. Antuitrin-S Avas used A\dth no result; pituitrin in- 
creased both the cramps and the metrorrhagia ; theelin had a similar ef- 
fect. Finally, one application of radium Avas used. After this, her 
dysfunctional bleeding ceased, her general health improved, and the 
menses Avere normal for several years. Wlien she Avas 38, the menor- 
rhagia and metrorrhagia recurred briefly, subsiding Avithout treatment; 
the present recurrence, Avitli almost continuous bleeding, seemed to be 
groAving Avorse. She had no sjmiptoms of the climacteric. 

Synapoidin, 1 c.e. (15 units), was administered intramuscularly on 
April 25, 28, and May 2, 1942. There was no constitutional reaction. 
Aletrorrhagia decreased after the first dose and ceased after the second. 
Alenstruation, normal in other respects, appeared six days early. It Avas 
considered advisable to repeat the course. The patient reported on 
May 12, received 1 c.c. of sjoiapoidin intramuscularly, and left the office. 
Our invariable technique of retraction on the plunger, initially and at 
intervals during the sIoav injection, Avas folloAved. No blood appeared 
m the syringe, and to the extent that this technique is reliable it is cer- 
tain that the needle point Avas not in a vein. 

About eighteen minutes later the patient returned, said that she Avas 
leehng rather odd, and collapsed. The diagnosis Avas obAuous. A searla- 
tiniform discoloration Avas present on her chin and cheeks, dyspnea Avas 
marked, and she Avas in great distress. In spite of an immediate in- 
.lection of adrenalin, promptly repeated, her anaphylaxis progressed 
lapidly. The scarlatiniform discoloration spread quicldy to the tnink 
cud arms; massive urticaria appeared about the eyes; the extremities 
qmekfy became sw'ollen. Waves of nausea Avere folloAved by intense ab- 
f ominal pain, only partially relieved by morphine and atropine, li’res- 
entiy tJie punctate erythema Avas replaced by blotches of urticaria, Avhich 
aded and reappeared as the continuing adrenalin dosage prevailed or 
ailed of control. No rigors had occurred, but later there Avas profuse 
100 ° f" temperature, obserAmd then for the first time, Avas 

^ patient was kept under observation for six hours, her sj*mptoms 
feiadually subsiding. Nausea, abdominal discomfort, and occasional 
pisodes of urticaria persisted until the folloAAdng morning, 
svn 1 . later she Avas tested intradermally AAuth a 1 :5 dilution of 
. apoidin.^ A stronglj’- posithm atopic reaction, AAuth typical AA’heal, 
sev^’ f I itching, appeared in five minutes and persisted for 

same dilution of synapoidin Avas then used as an 
^ considerable number of children and adults of 
1 sexes. Nearty all of them Avere knoAAUi to be allergic. It produced 
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right side of the vagina. The skin and niiicous membrane covering the 
tnmor were purplish red in color, very tense and very painful on 
palpation. 

Under cyclopropane anesthesia, an incision was made over the mass 
and a large amount of a grayish semisolid gelatinous material was re- 
moved. No abscess cavity was seen, nor w'as there any fluid present. 
The entire cavity was carefully examined and thoroughly evacuated. 
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A RARE CONNECTIVE TISSUE TUMOR (MYXOSARCOMA) 
IN THE AREA OP THE BARTHOLIN GLAND 

Irving Smiley, M.D., and J. Irving Kushner, M.D., New York, N. Y. 

(From the Departments of Gynecology and Pathology, The Bronx Hospital) 

C ONNECTIVE tissue tumors in the area of the vulvovaginal gland 
are rare and may originate either from ^a^lvar elements or from 
the terminations of the round ligament. Only two cases of sarcoma of 
the vulvovaginal (Bartholin) gland have been reported in the litera- 
ture.^’ - Because of the rarity, we wish to report the follonung case : 

Mrs. G. lY. (Hospital No. 110,616), aged 44 years, was admitted to 
the Bronx Hospital service of Dr. Smiley, on April 30, 1940. Aside 
from a slight thyroid disturbance some seven years earlier which had 
responded to medical treatment, her past history was essentially nega- 
tive. She was a gravida iv, para ii, having had one spontaneous mis- 
carriage, one induced abortion, and two normal spontaneous deliveries. 
Her menstrual history was fairly normal, beginning at the age of 12, 
with a tw^enty -seven- to twenty-eight-day cycle, and a flow lasting about 
five days. Her last regular period was on April 14, 1940, about two 
weeks before admission to the hospital. 

With the ending of this period she began to complain of a burning 
sensation in the region of the right labia minora, follow'ed soon there- 
after liy her noticing the presence of a mass. Within the next ten days 
this mass progressively increased in size. There Avas no pain. 

Physical examination Avas relatively negative, except for the pres- 
ence of the tumor situated in the right labium, about the size of a hen’s 
pgg, and extending into the right vaginal Avail. It felt to be semisolid 
in character, quite tense but not fluctuant. 

Under general anesthesia, the entire mass Avas easily enucleated on 
^Iny 1, 1940. She AAms discharged on May 7, 1940, after an uneventful 
recovery. 

Examination of the specimen (Path. No. 18178) shoAved a 4 cm. 
I’ound, pinkish Avhite, Avell-encapsulated soft mass of tissue A\"hich, on 
section, Avas soft, yelloAAush Avhite and homogeneous. Alicroseopic sec- 
tions revealed a rather homogeneous, loosely textured connectiA'e tissue, 
coiitaining a nAunber of Ijnnpliatic vessels and some small blood vessels. 
A lew mucous glands Avere present. Diagnosis: Fibroma (Fig. 1). 
1900 I'cadmitted to the hospital on Dec. 22, 1941 (Hospital No. 
-9097), with the folloAving history. For the past three Aveeks there 
lad been considerable pain at the site of the previous operation, for 
)' nch local applications had been applied AA'ith no relief. Several at- 
empts had been made to dilate the duct of Bartholin’s gland, Avithout 
success. Soon thereafter, a small mass appeared AA’hich had increased 
I’apidly in size. 

7 ? . 

-'xammation at this time revealed the presence of a large, firm non- 
™^ss, about the size of an oi’ange, Avhich extended up- 
uicl and bulged into the vagina, occupying more than one-half of the 
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ANTB-PAKTUM RUPTURE OP THE UMBILICAL VEIN 
Report of One Case 

"Wynne M. Silbernagel, M.D., and Roswell S. Pidler, M.D., 

Columbus, Ohio 

(From the Departments of Obstetrics and Pathology of White Cross Hospital) 

I NTRAUTERINE intTa-partum rupture of the umbilical cord has been 
reported by Bloxsome,^ Vermelin,- Zocchi,^ Siddall/ and Sackett.^ 
Complete rupture of the umbilical cord during labor is of more fre- 
quent occurrenee than is partial rupture which maj" involve the vein 
and one or both arteries and result in hematoma formation. 

Intrauterine ante-partum rupture of the umbilical vein producing a 
hematoma of the cord with resulting fetal death has not been reported. 
This case is presented in illustration of this condition. 

The patient ivas a 25-yeai--oid primigravida. The entire prenatal 
course was uneventful, and the blood pressure and weight gain were 
within normal limits. 

Two weeks before the estimated date of confinement abdominal ana 
rectal examinations wei-e made. The uterus was enlarged to the size 
of a term pregnancy, the lie longitudinal, and the presentation cephalic. 
The fetal heart tones were heard in the lower left abdominal quadraifi 
at the rate of 130 per minute. Three days later the patient reported 
the absence of fetal motion. Examination at this time showed 
and presentation to be the same as on the previous examination. The 
cervix was partiallj' effaced, 2 cm. dilated, and the presenting part was 
at the level of the ischial spines. Petal heart tones ivere not heard and 
fetal motion was absent. _ , 

Labor began spontaneously the folloiving day and the patient entere 
the hospital. Labor was conducted under sodium amytal and scopo a- 
mine analgesia. 

Delivery of a. stillborn male child was accomplished by prophylae le 
forceps extraction preceded by a right mediolateral episiotomy un ei 
nitrous-oxide-ether anesthesia. _ mi „ 

The duration of labor was twelve hours and thirty-five minutes. i 
first stage was eleven hours, tlie second stage one hour and 20 mmu , 
and the third stage fifteen minutes. i 

At delivery it was noticed that the umbilical cord for a 
about five inches from the umbilicus was greatly swollen and disco or . 
The entire cord measured 55 cm. in length, and the placental 
was central. The stillborn baly, ivith the exception of slight maeera 
appeared normal in form. The cord and placenta were sent to 
laboratory for examination with permi.ssion for an autoiisy upon 

Lahoratory Report . — The body was that of a well develo]ied male 
measuring 52 cm. in length. • There was some post-mortem lique a 
and degeneration. The placenta and umbilical cord represen e 
chief pathologj’’. Tlie placenta measured 14 by 13 by 3 cm., an 
maternal surface showed the cotyledons to be intact and upon cu 


712 



SMILEY AND KUSHNEE: TUMOE IN AKEA OF BAETHOLIN GLAND 711 

Interrupted chromic catgut sutures were used, to close the entire cavity, 
and the patient was returned to bed in good condition. 

The specimen submitted for pathologic examination (Path. No. 21886) 
consisted of several irregular portions of grayish yellow gelatinous 
material. Microscopic sections revealed a very cellular spindle cell 
tumor -with some areas of distinct myxomatous-like structure. There 
was a slight tendency toward hyperchromatism. Diagnosis: Myxosar- 
coma (Fig. 2). 

Follotv-up: Several courses of deep x-ray therapy wmre given over 
the operative site. In February, 1942, she began to complain of back- 
ache, radiating to the right side. A complete x-ray study was made of 
her lungs, as well as of the skeletal structures, all of which were nega- 
tive. She was last seen in April, 1942, at -which time there -were no 
complaints. The operative site was free from any pathology. 

DISCUSSION 

The Bartholin gland is surrounded by the perineal fascia and by a 
coat of striated musculature of which some fasciculi penetrate into the 
interior of the gland and are located in the connective tissue septa be- 
tween the lobes of the gland, together with smooth muscle and elastic 
fibers. Although a genetic relationship betwmen the tumor and the con- 
nective tissue which participates in the structure of the gland could 
not be proved histologically, we feel justified to assume this possibility 
on the basis of the localization of the tumor and in the absence of proof 
to the contrary. Clinically, the gradually gro-wing tumor furnished 
the typical picture of a retention cyst of the gland of Bartholin. 

"We are indebted to Dr. Josepli Felsen, Director of Laboratories and Medical 
Besearch, for the photomicrographs. 
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TREATMENT OP HEART DISEASE IN PREGNANCY 
H. J. Standee, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Cornell University Medical 
College, and The Nero Tork Hospital) 

H eart disease is one of the most serious complications of pregnancy 
and responsible for about 10 per cent of all maternal deaths. This, 
if anything, is a conservative estimate, as indicated by most of the 
statistics from the maternity hospitals in this country. In our obstetiic 
service, organic heart disease accounts for over 10 per cent of the to a 
maternal mortality. 

This paper is based on a study of 676 patients with organic heait 
disease admitted to the Lying-in Hospital (Woman’s Clinic of The ev 
York Hospital) during the period Sept. 1, 1932, to Dec. 31, 194 , a 
though in certain of the data, the statistics for 1941 are inc u e 
During the period ending last December, we had 7 maternal deaths roui 
cardiac disease in 34,353 consecutive pregnancies, giving a deati lae 
of 10.3 per 1,000 pregnancies, or a rate five times greater than t la oi 
the clinic (1.98 per 1,000). 

The incidence of organic heart disease in our obstetric patients 
2.78 per cent during the eight years ending 1940 ; 676 cardiac pa len 
in 24,289 deliveries. 

In the study and management of these patients Ave have employe le 
functional classification of the NeAv York Heart Association, w ic i 
be described briefly as folloAvs : 

Class I. No limitation of physical activity. 

Class II. Slight limitation of activity. 

Class III. Marked limitation of activity. 

Class IV. Complete limitation of physical activity (bed rest). 

Undue fatigue, palpitation, dyspnea and anginal pain are 
toms of cardiac involvement should the patient exceed the 
of activity described for each group in this classification. In or 
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tioii grossly normal. The fetal surface of the placenta was also normal, 
with the cord taking an approximately central origin. At the fetal 
end of the cord and continuous with the umbilicus was a large aneurys- 
mal-like thickening and widening of the cord extending over an area 
measuring 14 cm. in length. In this dilated portion the cord measured 
2% cm. in one diameter and cm. in the other. It was darklj^ dis- 
colored and apparently hemorrhagic in character. Upon cut section the 
two arteries were found to be of normal size and the walls of the usual 
thickness. These arteries showed no pathologic changes. About the 
arteries and completely infiltrating and replacing the myxomatous sub- 
stance of the cord was an extensive hemorrhage which was dai’k in color 
and firm and friable in consistency. The region of the umbilical vein 
was completely destroyed and replaced by a cavernous type of hemor- 
ihagic sinus wdiich represented a complete rupture of the umbilical vein. 
Beyond this and toward the placenta, the umbilical vein and arteries 
were markedly engorged and somewhat dilated. The peritoneal surface 
of the umbilicus showed no pathological changes. The continuation of 
the umbilical structures into the urachus and the continuation of the 
umbilical vessels to the liver showed no anatomic changes and no patho- 
logic conditions. 

Diagnosis . — (1) Intrauterine rupture of the umbilical vein just proxi- 
mal to the umbilicus. (2) Massive hematoma of the umbilical vein. (3) 
Post-mortem liquefaction and degeneration of an otherwise normal fetus. 
(4) Apparent death in utero. 


COMMENT 

The suggested causes of rupture of the umbilical cord or its com- 
ponent parts are varied. A short cord and syphilis are mentioned most 
frequently but the accidents reported in which these causes were present 
occurred during labor. Anomalies of the cord vessels have been sug- 
gested as predisposing factors, especially weakness of the vessel walls 
which rupture especially when the blood is squeezed out of the placenta 
during a labor contraction.® None of the mentioned causes were a 
factor in this case. 
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ever, marked exceptions, wliere, for example, rlienmatie activity exists. 
In such an instance the grouping may be Class IE. 


Table III. Distribution op Patients With Heart Disease According to the 
Functional Classification of the Neiv York Heart Association 



! patients 

PER CENT 

Class I 

300 

44.3 

Class II 

297 

43.9 

Class III 

60 

8.9 

Class W 

19 j 

2.8 

Total 

670 1 

99.9 


Most of our patients, S8 per cent, were placed in Class I and Class II, 
as indicated in Table III. These constitute the milder cases of heart 
disease and ordinarily are not accompanied a greatly increased 
maternal mortality. It is the patients in Classes III and IV that cause 
the greatest concern, not onlj’- from the standpoint of mortality, but also 
with regard to the advisability of continuation of the pregnancy and the 
method of delivery. It must be pointed out, however, that a patient in 
Class II, and even one in Class I, may become a serious problem as 
gestation proceeds, or during and following labor. 

From this emphasis placed upon the functional interpretation of heait 
disease, it must not be concluded that we neglect diagnosis and evalua- 
tion of the cardiac lesions. On the contrary, at the first examination of 
a suspected cardiac patient, a competent cardiologist checks the findings 
as they relate to the heart. In order to obtain a correct diagnosis as ear j 
as possible during gestation and to provide adequate medical prenata 
care, we conduct a special cardiac clinic, weekly, under the joint super 
vision of internists and obstetricians. 

Mitral stenosis, either alone or with insufficiency, is usually the most 
frequent lesion. Rheumatic heart disease accounts for almost 9 per 
cent of our cardiac patients, Avhile congenital heart disease, constitu es 
about 2 per cent of all organic heart disease. Uncomplicated 
regurgitation is seen in approximately 3 per cent of the cardiac patien ^ 

The group of Avomen Avith congenital heart disease complicating preg- 
nancy is relatiAmly small, due no doubt to the fact that the majoii^j 
patients Avitli serious congenital cardiac lesions die before tie 
puberty. The physician is sometimes consulted regarding the a i 
bilitj^ of marriage and pregnancy in patients Avith congenita le^ 
disease. There can be no doubt that an intelligent ansAimr to t ns q 
tion rests upon a careful eA'aluation, involA'ing cardiac 
capacity determination, measurement of the size of the heait, 
tion of the specific cardiac lesion and estimation of the degiee o ca 
and polycythemia. Mendelson and Pardee conclude that ca anosis 
is not a contraindication to pregnanc.AL In coarctation of the 
adAuse contraception because of definite and increased iisv ass 
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Table I. Causes of Maternal Mortality for the Period Sept. 1, 1932, to 

Dec. 31, 1941 


67 Cases in 34,353 Consecutive Pregnancies 
Pavilion, Private, and Outdoor Services 



NUMBER OF 
CASES 

PERCENTAGE 

Infection (ante-partum, post-partum, postabortal) 1 

13 

19.4 

Pulmonary complications 

10 

14.S 

Post-partum hemorrhage 

9 

13.4 

Cardiac disease 

7 


Pneumonia 

6 

8.9 

Toxemia of pregnancy 

4 


Premature separation of placenta 

3 

4.5 

Cerebrovascular accident 

3 

4..5 

Pyelonephritis 

2 


Circulatory collapse 

2 


Postoperative hemorrhage 

1 

1.5 

Tuberculosis, miliary i 

1 

1.5 

Placenta previa, ante-partum 

1 

1.5 

Cliorionepithelioma 

1 

1.5 

Blood dyscrasia, erythroblastic-splenomegaly 

1 

1.5 

PsycliosiSj reactive panic (suicide) 

1 

1.5 

Peritonitis, after appendicitis i 

1 

1.5 

Not determined, insufficient data 

1 

1.5 

Total 

67 

99.9 


Total maternal mortality rate 1.98 per 1,000 pregnancies 


Table H. Incidence of Heart Disease in Pregnancy Sept. 1, 1932 to 

Dec. 31, 1940 


Total pregnancies, including abortions 24,289 

Patients ivitli classified heart disease 676 or 2.78 per cent 


determine the amount of physical activity which should be permitted 
in each case, we have utilized, during the past two years, the following 
therapeutic classification,” in association with the functioning group- 
ings of the New York Heart Association : 


Class A: 
Class B; 

Cias.s C: 

Class D: 
Class E: 


Patients with cardiac disease whose phj'sical activity need not 
be restricted. 

Patients with cardiac disease whose ordinary physical activity 
need not be restricted, but who should be advised against 
unusually severe or competitive efforts. 

Patients with cardiac disease whose ordinary physical activity 
should be moderately restricted, and whose more strenuous 
habitual efforts should be discontinued. 

Patients with cardiac disease whose ordinary physical activity 
should be markedly restricted. 

Patients with cardiac disease who should be at complete rest, 
confined to bed or chair. 


n general, the therapeutic classification follows closelj* the functional 
giading of the cardiac capacity, so that the patient in Class I would be 
alien an “A” or "B,” in other words. Class lA or IB. There are, how- 
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Carr and Hamilton report that the incidence of cardiac failure in- 
creases steadily from the third to the ninth lunar month of gestation, 
decreasing during the last month. In our cases, on the other hand, there 
does not seem to be any pax’ticular month of pregnancy when failure 
is most likely to appear. Congestive heart failure, as stated above, de- 
veloped in each of the last eight months of pregnancy. Jensen, in a re- 
view of a large series of eases, likewise comes to the conclusion that there 
is no special period of pregnancy when decompensation is most likely to 
develop. 

MANAGEJIENT OF CARDIAC PATIENTS 


As stated above, all cardiac patients are closely observed during the 
ante-partum period, in a special cardiac clinic. Every obstetric patient 
having a history of rheumatic fever, chorea, or previous heart disease 
is referred to this clinic for evaluation even though she may have no 
symptoms or signs at the moment. Patients with cardiac murmurs, 
dyspnea, unexplained ankle edema, or tachycardia are referred to this 
cUnic. Each patient is carefully evaluated, laboratory tests, including 
determination of the vital capacity, electrocardiograms, and roentgeno- 
grams at a distance of 7 feet, being performed as indicated. The hemo- 
globin and cell volume are determined routinely, and the pulse and 
respiratory rate recorded. 

Activity is restricted as indicated. This is especially necessary in the 
last trimester, although it may be indicated throughout pregnancy.^ At 
times, social service assistance with a housekeeper is employed. At times, 
especially since many of our patients lived on the top floor of apartment 
buildings (without elevators), it became necessary to urge moving to a 


ground floor apartment. 

Patients seen in the first trimester of pregnancy with serious heart 
lesions are immediately admitted to the hospital for consideration o 
interruption of the pregnancy. Upper respiratory infections 
garded ominously, and the patient is frequently admitted for this 
tion, since experience teaches that this complication may preeipita e 
a break in compensation. As term is approached, certain patients aie 
admitted for rest and evaluation before delivery. This is especia J 


valuable with regard to the mode of deliverjL 

Digitalis is not employed routinely. It is given on indication. 
Digitalization is accomplished usually in twenty-four hours. Ordmaii }> 
this drug is given when required, and is not emplo 3 ''ed prophylactica^^J^ 
Pulse and respirations are charted during labor, and are of 
prognostic significance during the first stage of labor, as will le s lo 
later. 

Delivery was effected with the use of basal analgesia and local in ^r ^ 
tion in a large number of patients having either spontaneous or 
delivery. This technique is a modification of that used by 
Timmerman and has been described by me, as well as by my 
Griffin and Benson. Local infiltration anesthesia is also frequently 
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with pregnancy in this condition. Should the patient be pregnant, 
therapeutic abortion is indicated unless the pregnancy is too far ad- 
vanced, in whicb event cesarean section and tulial sterilization should be 
considered. 

As rheumatic heart disease accounts for over 90 per cent of our cases, 
observations regarding the avei’age age at deatli of patients with tliis 
disease are of great significance, particularly as regards prognosis. In a 
study of 1,633 patients with rheumatic heart disease, De Graff and Ling 
found the average age at death to be 33 years. Reid, likewise, reports 
an average age at death of 35.5 Amars and further notes that for married 
women vdth heart disease the average age at death is about five years 
less than for unmarried women Avith this disease. 

Mdien pregnancy occurs in a cardiac patient, the first and perhaps 
most important question to he faced is whether she will he able to go 
through pregnancy, labor, and the puerperium Avith a fair degree of 
safety. Prom an evaluation of her cardiac status, or, in other Avords, 
an estimation of the extent of cardiac damage, Ave are able to make a 
fairly accurate prognosis in the majority of cases. HoAvever, there are 
other factors, such as infection, Avhich may come into play as pregnancy 
advances, and over Avhich Ave have little or no control. In every gravid 
Avoman Avith cardiac disease one is faced Avith the question : What are 
the chances of this patient deA'eloping cardiac failure in pregnancy, 
labor, or the puerperium? A correct ansAver must be sought most 
earnestly because the maternal mortality rate in Avomen developing con- 
gestive heart failure is many-fold that occurring in cardiac patients Avho 
do not become decompensated, either during or shortly after gestation. 

The development of congesth^e heart failure Avill depend upon the 
degree of cardiac damage and upon ceidain extracardiae factors, such as 
Rpper respiratory infection and anemia. 

Oppel, in a complete surA'cy of all our patients Avith congestive heart 
failure, obsevA'ed that decompensation developed in each of the last eight 
months of gestation as Avell as during the first day of the puerperium. 
fie noted that the most frequent and important sign of heart failure 
during gestation is congestion of the lungs; furthermore, that age is a 
most valuable guide to prognosis. In 26 patients aa'Iio dcA’eloped conges- 
tu’e heart failure during pregnancy, or in labor, or in the early pner- 
imrmm, Oppel found that in one-half of these cases the extent of cardiac 
damage Avas responsible for the failure in compensation, AA'hile in the 
other half extracardiac factors, such as upper respiratory infection. Averc 
le precipitating causes for the break. When cardiac failure did occur. 

' s outstanding manifestation Avas congestion of the lungs, associated at 
nues Avith hemoptysis and often progx-essing to pulmonary edema. The 
mciclence of congestive heart failure in his 620 jxatients Avas only 4 per 
• .h'' , considerably loAver than those previously reported. Oppel 

.iscrihed this Ioav incidence to tAvo factors, the selection of patients shoAv- 
>ig piiysical signs of ])assivc conge.stion and the close antenatal super- 
ision in a special cardiac clinic. He is convinced that heart failure Avas 
' pfc\-entcd by careful management. 
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Table V. The Ikcidekce oe Cesakeax Sectiox ix Patiexts With Heart Disease 



CLA.SSIFICATIOX 


I 

11 

III 

n’ 

Cesarean section (cardiac indication) 

0 

2 

5 

2 

Cesarean section (and sterilization) 

0 

2 

6 

5 

Total 

0 

4 

11 

7 



(18.1 


(31.8 



per cent) 

1 per cent) 

per cent) 


Total incidence of cesarean section for heart disease 3.26 per cent 
Total clinic incidence of cesarean section 2.2 per cent 


Table VI. Ixcidexce of Therapeutic Abortiox ix Heart Disease 



XUMBER OF 

1 THERAPEUTIC ABORTIOX 


CASES j 

XUJIBER 

1 PER CENT 

Class I 


0 


Class II 


18 


Class m 


13 

46.1 

Class 


6 

31.6 

Total 


,37 cases 

— 


Total incidence of therapeutic abortion for heart disease 5.4 per cent 
Total clinic incidence of therapeutic abortion 0.79 per cent 


cent. Therefore, the actual loss of fetal life because of heart disease oc- 
ciu-red only in the group having therapeutic abortion, namely 5.4 pei 
cent. 

Prevention of conception was accomplished by tubal sterilization m a 
small number of patients, most of whom are in Classes III or H'’. This 
procedure was performed at the time of section, as shown in Table V, oi 
Avas effected on the tliird post-partum day under local anesthesia. T e 
Madlener tj^pe of operation, or actual tubal resection, seems to give satis 
factoiy results. Other patients in Classes II and HI especiall) aie 
referred to the contraceptiAm clinic for the necessary adAUce. Sue is 
our practice, particularly if the patient has had only one child. 


Mendelson and Pardee, in a recent study of the pulse and 
tory Amriations during labor in patients AAuth rheumatic neai 
ease, found that in all their cases of intrapartum or post-partum < 
failure, the pulse rate AAms elcA'ated to 110 or OA^er, eithm’ alone o 
an increased respiratory rate of aboA^e 24 per minute during 
stage of labor. Purthermoi’e, they observed no serious heai 
irrespective of the functional classification, proAuded the pi 
respiration rates remained beloAA’^ these critical IbatIs throng lou 
stage of labor. 

SUMJIARY AND CONCLUSIONS 

1. Organic heart disease is a most serious complication of piGci’^ 
being present in about 2 to 3 per cent of aU obstetric is 

counting for an increased maternal mortality (10.3 per 1,0 ’ p 0 r 

fiA^e times greater than that for our total obstetric patients 

1 , 000 ). 
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in cases of cesarean section where a general anesthetic is contraindicated. 
If the latter is employed in a patient with organic heart disease, it should 
be, in our opinion, open drop ether or ethylene. 

In our clinic, Pardee and Mendelson studied the pulse and respiratory 
variations in 180 normal women in labor. They found that during the 
firet stage of labor there was little change in the pulse and respiration 
rates. With the onset of voluntary muscular efforts, occurring usually 
at or shortly before full dilatation of the cervix, these rates may or may 
not increase. In 10 per cent of their cases, the pulse rose to over 110 
per minute after the onset of voluntary efforts, while in 19 per cent the 
respiratory rate exceeded 24 per minute. It is noteworthy that they 
were unable to correlate the pulse or respiration levels with the use of 
analgesia or with any particular analgesic. 

Table IV. Type of Deliveet in Heart Disease Complicating Pregnancy 


CLASSIFICATION 


TYPE OF DELIVERY 


I 


1 HI : 

1 

NO. I 

PER 

CENT 

NO. 

PER 

CENT 

NO. 

PER 

CENT 

NO. 

PER 

CENT 

Spontaneous delivery 

mmi 

74.6 

178 

59.9 

19 

Kiwai 

■a 

15.7 

Operative (cardiac indica- 
tion) 


4.0 

53 

17.8 

21 


m 

52.6 

Operative other 

50 

16.6 

30 

10.1 

1 


■■ 

0.0 

Abortions (therapeutic and 
spontaneous") 

14 

4.6 

36 

! 

12.1 

19 

31.6 

6 

31.6 

Total 

300 

99.8 

297 

99.9 

60 

99.8 1 

19 

99.9 


In. general, the mode of delivery vailed with the classification of the 
lieart disease. For example, spontaneous delivery was permitted in about 
1 5 per cent of the patients in Class I, whereas, only 16 per cent in Class 
ly delivered spontaneously. When operative delivery (for cardiac in- 
dication) is analyzed, one finds that only 4 per cent of the patients in 
Class I had an operative delivery, whereas, in Class W, nearly 53 per 
cent had this type of delivery. The percentages for Classes II and III 
are found midway between Classes I and TV. 

Cesarean section was performed in 3.26 per cent of the patients with 
heart disease as shown in Table Y. Again the incidence varies with the 
seventj- of the heart lesion. For example, no sections were performed 
bi Class I, whereas. Class III and Class IV had an incidence of 32 and 
^^0 per cent; respectively. 

Therapeutic abortion was perfonned in 37 patients, or 5.4 per cent, the 
aierage incidence for the clinic being onij’- 0.79 per cent. The incidence 
of interrupted pregnancies varies also with the Class of heart disease 
li om which the patient suffered as shown in Table VI. The incidence was 
nghest in Classes III and W, which is to be expected, and ranged from 
oI to 46 per cent. 

Spontaneous abortion occurred in 5.1 per cent of the patients, which 
less than the clinic incidence of 6.8 per cent for spontaneous abortion, 
le infantile mortality was not increased in this group and was 3.84 per 
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stage of labor should be avoided in these patients, by forceps delivery 
upon full dilatation of the cervix. 

9. Cesarean section has a limited, although definite, place ia the treat- 
ment of heart disease in pregnancy. In our series of cases, the iaeidenee 
of cesarean section on the indication of heart disease has been steadily 
declining during the past five years, due no doubt to improved prenatal 
supervision and management as well as to a definite endeavor to register 
the cardiac patients in the special cardiac clinic as early as possible in 
pregnancy. 


10. Sterilization, likewise, has a proper place in the management of 
organic heart disease. It is our practice to effect sterilization in well 
over one-half of the patients in Class III who are delivered by cesarean 
section and in all those in Class IV. 

11. The maternal mortality is about twenty-five times higher in the 
untreated than in the treated pregnant cardiac patient. Adequate 
examination and evaluation of the cardiac status at the time of the 
patient’s first visit, proper selection of candidates for therapeutic abor- 
tion, proper prenatal care in a special cardiac clinic, sufficient bed rest 
and hospitalization, digitalization, and the proper method of delivery are 
the main factors in the treated group responsible for the low maternal 
death rate. Mortality from heart disease in pregnancy under such a 
program can be almost eliminated. In such a regimen it is essential that 
every cardiac patient be examined before the end of the third month of 
gestation when a therapeutic abortion is still feasible, should such be 
indicated after evaluation of the cardiac status. 
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2. Kluuiiniilic hojirl disc.-ist* ;imuuifs for almost !);') ])or cent of our 
eardiae palionl.s. 

3. Coimonital lioavl disoaso. although raro. rcaiuirc's careful evaluation 
before prcpnaiiey is eoutemplated. Of these eases, those with eoaretation 
of the aorta should he dissuaded from ehildhearin^ and, if ])re|inaut, 
should have the •lestation iutevrujded if in the tirst trimester; on the 
other hand, should the gestation he heyond the first trimester, the ])atienl 
may he carried to viability or term, with delivt'ry hy cesarean section 
folloAved hy tuhal sterilization. 

4. Congestive heart failure occurred in about 4 per cent of our cardiac 
patients, and was associated with a maternal mortality of la per cent. 

a. The develojiment of deeomi)ensalion dejiends njuni such extra- 
eardiac factors as upper res])iratory infection and anemia, as well as on 
the decree of cardiac damam'. Cardia<- damaije p(“r se is resjmnsihle for 
about one-half the cases of congestive heart failure, while extracardiac 
causes account for the remainder of the eases of ilecompensation. 

G. Proper treatment and manaircmciit rct]uir('; 

a. Early dia"nosis and proper functional evaluation. This should he 
done in cooperation with an intm'ui.st or canliolofrist, 

1). Very close and frecpient supervisi<m in a s]>ecial cardiac clinic or in 
the doctor's office. 

c. The interrujition of ])rep:nancy duriim the first trimester in those 
palient.s with ortianic heart disea.se, in whom conm'stive heart failure is 
liable to occur should fiestation jn'oceed to term. 'I'heraiientic abortion, 
on the indication of heart di.scasc, was performed in our clinic in only 
Classes II to lY and amounted to aho\i1 0.4 per cent of our cardiac 
patients. 

d. In general, no interrujition of jiregnancy after the fourth month. 

c. Re.st and varying periods of ho.sjiilalization, as indicated, jirior to 
delivery. In general, the jieriod or jieriods of hospitalization will vary 
With the severity of the cardiac disea.se or the functional c]a.s.sification, 
ranging from several days in Class I to several months in Class IV. 

f. Careful con.sideration of the method of delivery in each instance. 

g- Close scrutiny of the pulse and resjiiration rales during the first 
stage of labor. A pulse rate of over 110 per minute and a respiratory 
late of over 24 per minute must be regarded as danger signals. 

'• Our patients who developed cardiac failure during or shortly 
after labor, showed a jjulse rate of over 110, alone or associated with a 
re.spiratory rate of over 24 per minute, in the first stage of labor. In 
tie.se cases, rapid digitalization, wfitli forceps delivery upon full dilata- 
tion of the cervix, is the treatment of choice. 

8. In patients with a functional clas,sification of Class III or IV ante- 
partum digitalization and the relief of heart failure before the onset of 

a or are essential to a satisfactoiy outcome. In addition, the second 
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We believe that complete abdominal hysterectomy is little if anymore 
time consuming than supracervical hysterectomy when a given case is 
not attended with untoward complicating factors. We also believe that 
an adequately prepared and adhered to operative plan can and does 
simplify the two types of operations, so that the one may be done as easily 
as the other. Needless to say, and this is borne out in our statistics, 
we do not contend that all pelvic pathology should be treated by total 
hysterectoni}^ even when surgery is definitely indicated. Some pathology 
is grossly so overwhelming as to suggest discretion to the operator, and 
the few added minutes that might be required to remove a eervi.x in a 
case already potentially shocked by a prolonged procedure are not war- 
ranted. Indeed, in such fortunately rare circumstances we subscribe 
to the use of the supracervical operation. 

Our reasons for the performance of the total operation are those 
bi’ought forth by many authorities, namely: 

1. That the removal of the entire organ precludes the possibility of 
disease in a remaining, practically useless, fragment. 

2. That the cervical stump does not prevent the symptom of dys- 
pareunia, for indeed, we do not seem to be confronted with this annoy- 
ance. 

3. That the vagina, when surgery is carefully executed, is not ma- 
terially shortened but rather may’’ even be lengthened. 

Before the general impression is given that our surgery’ is too radical 
let it be said that in our own minds we do not feel that such criticism 
is merited, particularly’ in view of our statistics which show that in only 
45 per cent of the total hy’stereetomies were both adnexa removed. 
Actually’, staff phy’sicians ti’ain their residents in conservative gy’ne- 
cology. 

In Table I is shown the division of the total number of cases studied 
and in Table II a comparison with recent figures presented by other 
Avorkers. 


Table I. Divusion of Cases 




type of operation 



'Total hysterectomy 

Supracervical hj-sterectomy 

Entire series 




Table II. Comparatia’e Statistics 


AUTHORS STUDIED 

total 

NO. 

subtotal 

hysterec- 

tomy 

mortality 

% 

total 

hysterec- 

tomy 

MORTALITV 

% 

Harrisi 

Masson2 

Miller and Prejeans 
Boice'* 

Weir® 

PearseG 

Author.'; ’ .^erie.s 

1,145 

2,542 

629 

S62 

1,784 

1,616 

500 

314 

766 

255 

656 

348 

1,243 

81 

0.6 

0.9 

2.75 

,3.00 

2.30 

.3.40 

.3.70 

831 

1,776 

374 

206 

1,436 

4in 

1.2 

L.3:! 

1.00 

0.76 

2.00 

1.43 


The uncorrected mortality’ rate for this series was 1. SO pei een , 
suit of 9 deaths. This is fully’ explained in Table III. 



Department of Statistics'-' 


A STATISTICAL STUDY OF nOO CONSECUTIVE ABDOi^IINAL 

ITYSTEKECTO:\nF.S 


Wii-UAM IT. VonT, Jk.. A.B.. M.D.. aN'd Eit.i'.nk G. ITamii.ton, IM.D. 

St. Mo. 

(From the Department of Ohati tries and (DmeroUtpu of St. Louis University .School 

of Midieim) 

S INCE tlic advent of a eoinpletcly new regime in llic department, of 
gynecology and obstetrie.s at the St. Loni.s Univer.sity group of ho.spi- 
tals sonic nine yeans ago, it lias been our ojiinion that total abdominal 
hysterectomy is done almost to the exelusion of the supracervical opera- 
tion, e.speeially since the develojiment of a definite operative plan. 

In order to prove to ourselves that the above formulated idea was 
factual, we have attempted the critical study of the last 500 consecutive 
abdominal hy.st erect omies at the University hospitals.t Of these pro- 
eeduros, fully 80 per cent of the total oiierations were performed by 
resident gynecologists with one to two yeans of sjiceialized training.^ Of 
the subtotal ojierations, apiiroximately 70 jier cent were done by visiting 
surgeons. This .statement reijuires elarification in order to interpret 
properly .such figure.s. 

The greater majority of the cases jiresentcd were clinic patients. These 
''ere almost invariably operated upon by resident physicians except in 
those instances of extensive jiathology where the member of the attend- 
ing staff believed his own capabilities more suited to cope with the ob- 
stacles. By this same token, tlicn, we can jilace the greater part of the 
niortalities under_ the names of fully ciualificd attending gynecologists, 
since the deaths in this scries occurred most frequently in severe com- 
P leated cases.^ Also, carrying along on this same theme, we find a much 
ngher mortality rate among subtotal than among total h 3 ’’sterectomies. 
his fact which, at first glance appears amazingly inconsistent, since the 
subtotal operation is generally regarded as technicallj' much easier and 
ess time consuming is, upon thorough analj'sis readilj' understood. The 
esident staff, together with their active preceptors, perform total hj’'s- 
erectomies almost routinelj" and, therefore, do the subtotal operation 
niy when the condition of the patient and the pelvic and constitutional 
p atholo gy warrant the le.ss radical operation. 

value. a.s matters of record, of .statistical observations dealing with 
'ng this nnn ^ procedures in institutional practice, the Editors are inaugurat- 

'vhich sViaii A , trial measure. Contributions arc solicited for this purpose 

hems rein statistical reviews of Indications, results, and other pertinent 

tW th ^ the work of a particular hospital or individual in any given field. 

Porro operations were not included among the total hysterectomies nor were 

have been perfoirned subtotal group although several of both procedures 
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The morbidity figures are admittedly rather high. The number of 
morbid cases in the total hysterectomy group was 156, or 37.2 per cent. 
For the subtotal group it was 31, or 3S.2 per cent. It is highly probable 
that these figures can and will be reduced. "We believe that a more care- 
ful preoperative study and work u]) of patients will aid in this problem 
of reducing morbidity more than any other factor with the exception of 
the actual operative finesse and cai-e in handling tissues that is ever the 
prime requisite for satisfactory surgical results. Table IV further sub- 
divides the morbid cases. 


Table IV. Morbidity 



TOTAL 

hysterectojiy 

SUPRACERVICAL 

HYSTERECTOMY 




NO. 

% 

1. 100.4° F.-101.4'’ P. (for 2 days) 



5 

16.1 

2. 100.4° F.-more than 101.4° F. (for 2 
days) 


■Ih 

4 

12.9 

3. 100.4° F.-101.4 F. for more than 2 days 

42 

26.9 

3 

9.6 

4. 100.4° F.-more than 101.4° F. for more 
than 2 days 

74 

47.4 

19 

62.3 


Tables V and VI require no comment. Table VII reveals the num- 
ber of patients given intravenous or subcutaneous fluids in the form ot 
glucose, blood, and saline. Several patients received more than one 
blood transfusion and about 33 per cent of the entire group recemng 
glucose or saline had such therapy employed more than once, it i 


Table V. Age Distribution 



TOTAL 

HYSTERECTOMY 

SUPRACERVICAL 

hysterectomy 


NO. 

% 

NO. 

% 

20-30 years 

31-35 years 

36-40 years 

41-50 years 

51-60 years 

61-70 years 

26 

64 

99 

190 

35 

5 

6.2 

15.2 

23.6 

45.3 

8.3 

1.2 

10 

13 

21 

28 

9 

n 

12.0 

16.0 

25.9 

34.5 

11.1 

0.(1 


Table VI. Anestuetics 



TO' 

hysteb 

TAL 

^ECTOMY" 

SUPRAC 

hystek 

NO. 

iervical 

iECTQMY 

% ^ 

Gas-etlier 

Spinal 

Ether 

Spinal and ether 

Spinal and local 

163 

162 

85 

7 

2 

% 

38.9 

38.6 

20.2 

1.6 

0.4 

42 

20 

19 

0 

0 

5L8 

24.7 

23.4 

0.0 

0.0 


Table VII. Parenteral Fluids 


j 

total 

HYSTERECTOMY j 

iuPP.AC 

hyster 

NO. 

ervical 
:ECTOM y _ 

NO. 

% 

Glucose and saline (I.AL or S.C.) 

Blood (transfusions) 

179 

51 

42.7 

12.1 

45 

13 

]6.0 
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Tai!lk III. Moi-.tality Rati: 


1 

TOTAL 

.sri'KACEUVK’AI. 


i 

HY-STOItECTOMY 

HY.STi:i:i:<’To.MY 


No. of deaths 

0 

• « 

• » 

9 

Percentage ' 


:!.7o 

1.80 


Three of tlie G (leolhs in llu* tot:il hysti'rectomy .irroU]i and 2 of Iho 
3 in the sulitotal ui-onji v(’ro the results of severely eoinplieated op- 
erative cases. Only t\Yo eases, one from each ',:ronp, are considered as 
deaths due to nonoperative causes. A brief resume of the !) fatalities 
is herewith aiijicnded : 


1. Apoil :i7 yt'iir.';. HiapiioHi.';: filiroid titenis with Impe varic(isitit’.« of the broad 
ligatncnfp. Sulitotal Iiy.'.tereidoiay done. Spinal aiie.^tiie.'^ia. Died four hour.s later 
of fhock and hemorrliape. 'I'lii.'; is, without question, an opi'rative desifh duo to in- 
ability to control the heinorrhapi' from the bniad ligament varicosities. 

2. Apod sixty-one years. Diagnosis: fibroid uterus. Comjilete hystorectomy with 
bilateral salpingo-oophoroctomy done. Kther anesthesia, flperativo time, liO min- 
utes. Died from evisceration, cachexia, niid peritonitis on the sixteenth postop- 
erative day. 


Aped (iO years. Diagnosis: carcinoma of the fumlus uteri and ventral hernia. 
Total liystcrcctoiuy and repair of hernia done. (The tubes ami ovaric.s had been 
removed previously.) Kther anesthesia. 0]>erative time, 2-10 minutc.s. Patient 
died from cardiac insuflicioncy and pneumonia on the fourth postoperative day. Thi.s 
death, in all probability, was due to the extremely prolonged oiierativc procedure. 

4. Aged 47 years. Diagnosis: sarcoma of the uterus. Complete hystcroctoni.v 
performed. Operative time, (iO minutes. Kther anesthesia. Died suddenly on the 
twelfth postoperative day of pulmonary embolus. 

0 . Aged iiO years. Diagnosis: intraligumentary fibroid of Iho uterus. Opera- 
tion, supracervical hysterectomy with bilateral saljiiugo-oopliorcclom.v. Operative 
time, GO minutes. Kther tinostliesia. I’atieal died on the fourteenth postoperative 
daj of arteriosclerotic heart disease ami iiephroscleiosis. This death was nonop- 
erative in character. 


G- Aged 39 years. Diagnosis: earcinoma of the right ovary. Complete hysteree- 
tomj and hilateral saipiiigo-oophorectomy done. Operative time, 80 minufos. Gas- 
ether anesthesia. .Tejunostoiny done for inle.sliiial ohstruction twenty-four daj’s 
ater, hut the patient died six days thereafter. 


L Aged 25 year.s. Diagnosis: generalized abdominal tuberculosis with per- 
foration of the colon and sarcoma of tlie riglil ovary. Total hysterectomy with 
u ateral salpingo-oophorectomy and resection of 4 inches of colon. Operative time, 
0 minutes. Spinal and local anesthesia. The patient died of sliock on the first 
postoperative day. 


■ yctirs. Diagnosis: hemafometra. Supracervical hysterectomy and left 

• a pingo-oopiioroctomy done together with jiaeking of the pelvis to control hemor- 
lage from greatly dilated jielvie blood vessels. Ojierative time, 120 minutes. Spinal 
anestiesia. Death occurred on the day of the operation from shock and hemorrhage. 

9. Aged 40 years. Diagnosis: fibroid uterus and clironic appendicitis. Operation, 
compete hysterectomy witli uppeudectomy. Operative time, tiO minutes. Gas-ether 
iGsia. Patient died on the third po.stopenitive day from syphilitic aortitis, 
assive collapse of both lungs and Urteriosclerotie. heart disease. This i.s considered 

a nonoperative death. 
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Tablk X. Operative Complications 



TOTAL 

hysterectomy 

supracervical 

HYSTERECTOJir 


NO. 

deaths 

NO. 

DEATHS 

Wound infections 

2.3 

0 

7 

0 

Urinary infections 

8 

0 

O 

it 

0 

Shock 

4 

1 

2 

2 

Pelvic abscess 

4 

0 

0 

0 

Peritonitis 

4 

0 

0 

n 

Vesicovaginal fistula 

4 

0 

0 

0 

Thrombophlebitis 

o 

0 

2 

0 

Massive collapse of lungs and atelec- 
tasis 

o 

«> 

1 

0 

' 0 

Pneumonia 

2 

0 

0 

0 

Cardiovascular renal disease 

1 

1 

2 

1 

Evisceration 

I 

1 

0 

0 

Pulmonary embolus 

1 

1 

0 


Intestinal obstruction 

1 

1 

0 


Rectovaginal fistula 

1 

,0 

0 


Hemorrhage from vaginal cuff 

1 

0 

0 


Total 

()1 

() 

I() 

1 ^ - 


38.2 per cent for subtotal hysterectomy as shown fully in Table 11 . 
Doubtless the blame for a good proportion of the unexplained morbiames 
can be laid to a mild cystitis or pyelitis which was not diagnosed. js 
practically impossible to define a subacute bladder infection unless one is 
constantly on guard for such a complicating factor and unless prop 
diagnostic measures are carried out. 


Table XI. Operative Trauma 



total 

hysterectomy 

supracervical 

hysterectomy 


NO, 

deaths 

NO. 

DEATWa 

Rent in bladder (repaired) 

Injury to intestine (repaired) 

0 

4 

0 

0 

4 

0 

u 

0 


Table XII. Pathologic Findings 


PATHOLOGY 

Fibromyoma of uterus 

number 

264 

144 

120 

91 

87 

4 

Chronic pelvic inflammatory disease 

Chronic cervicitis 

Ovarian tumors 

a. Benign 

b. Malignant 

22 

Adenomyosis 

19 

Uterine malignancies 


a. Carcinoma 

5 

11 

b. Sarcoma ' 

Endometriosis 


Table XII indicates the more frequently noted i rareb', 

There were, also, a mj^riad of other findings but these jg pj-eg- 

as for example : hematometra, hematoeervix, old ruptured ec 
nancy, generalized abdominal tuberculosis, carcinorna ot i .g^gge, 
instrumental wound of the uterus following dilatation ^ ^jiag. 

etc. Chronic cervicitis was the third most frequently encou 
nosis. This probably could have been noted at least 9U per 
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notev’ortliy that 2 or 3 residents and a like number o£ attending gyne- 
cologists employed intravenous glucose, 7b0 c.c. to 1,000 c.c. of a 10 
per cent solution in saline, after almost, every laparotomy. The re- 
sults following this method wore not jiereeptibly better tlian in those pa- 
tients given parenteral fluids only when deemed necessary. 

TAui.r. VIIT. Isnur-KT-M- Hata 



TOTAT, 

llYSTKf.r.CTOMV 

supuAcr.nviCAP 

lIYSTtmKCTOMY' 

Average hospital stay (postoperative' 
-Average time of ojierations 

1-I.S2 days 

83.00 minutes 

15.40 days 

84.50 minutes 


Table VIII furni.shes data on the average jmsl operative hospital slay 
and the average duration of the oj)eration.s fi-om incision to skin closure. 
Needlc.ss to say the o]ierative lime is increased by the amount and degree 
of the pathology eueounlered. However, the jiersonal surgical skill of 
various operators did not jilay a ma.ior role in the lime consumption in 
these case.s. Fifty to sixty minutes usually sufficed to complete a mod- 
erately uncomjilieated total hy.stereetomy when done by the resident 
staff. 

Taiii.k IX. Oria:.\Tivr. l’iiot Kiint!:s 


TOTAl, 

lIY.STOtKCTOM 


nysterectomy ; 

tVitli bilaterul sulitiuKO-ooplioroctoiny 
tUth no oliier jiroceduros 
t\Uti unUaterul satiriuKO-oojitioroctomy 
tVitli (ullie.siolvi-is and Ijilaternl snlpingo-ooplio- 
roctoiiiy 

itli appondoctoniy 

With adlicsioly.«is and unilateral Hulpiiigo-ooplii) 
rectomv 


lai 

r.s 

a I 


IS 

15 


ttith appendectomy and unilateral salpingo- 

oophorectomy 

ith perineorrhaphy and bilateral salpingo- 

oophorectomy 

With appendectomy and bilateral salpingo- 

oophorectomy 
With adhesiolysis 

With closure of cervix and bilateral salpingo- 
oophorectomy 

''ith repair of hernia and bilateral salpingo- 
oophorectomy 
perineorrhaphy 

'ith repair of intestine and bilateral salpingo- 
oophorectomy 

ith adhesiolysis, repair of hernia and uni- 
j *^^eral salpingo-oophorectomy 
^“^-^''terior and posterior colporrhaphy and 
oiiateral salpingo-oophorectomy 
"ith cecostomy, repair of rectum and bilateral 
^''‘P'l'go-oophorectomy 
" Ith repair of bladder 
^opO’ir of intestine 
_^Vith packing of pelvis 


M 

11 

10 

0 

S 

7 

f) 

5 

2 

1 

1 

0 

0 

0 


SITKACKKVK'AI, 

Y iiYSTKimrro.MY 


21 

23 

13 

0 


4 


1 

0 

3 

0 
0 

1 

0 

0 

0 

0 

0 

4 
1 
1 


were bn complications that occurred while the patients 

for tbn although numerous, do not entirely account 

morbidity figures of 37.2 per cent for total hysterectomy and 
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Thyroid Extract and Iodine Therapy in Pregnancy Toxemia 


To the Editor: 

I have read with interest Dr. Colvin’s article on this subject in the February, 1942, 
issue of the American Journal op Obstetrics and Gynecology. There are several 
points upon which I would like to have clarification or make comments. 

In’ Tables IV and V it is shown tliat in the two control groups of mild vascular 
disease (untreated), the incidence of toxemia was 14.6 and 6.1 per cent, respectively. 
If there can be such a great diiference in the incidence of toxemia in two control 
groups, can the difference in the incidence of toxemia betw'een treated and untreated 
cases be considered of significance? 

The author does not indicate whether or not the period of observation was the same 
for all cases, or whether tlie period of treatment was comparable for all of the treate 
groups. No mention is made of the other forms of treatment, such as bed rest, diet, 
etc., that may have been recommended for the control or treated groups. These might 
have an important bearing on the conclusions. 

There are two statements in,the article that seem to be contradictory. ' For some 
unaccountable reason, the administration of iodine to cases of vascular 
pregnancy fails to lower the already low incidence of toxemia in these cases; 
results indicate that the incidence of toxemia superimposed on early vascular disease 
is reduced 50 per cent by the use of iodine.” _ _ 

Table III shows 396 “normal” cases with minus basal metabolism, in 
a statement that only those with a minus metabolism were treated, yet Tab e 
shows only 273 ‘ ‘ normal ’ ’ cases received treatment. The author does not 
why the 123 remaining patients with minus basal metabolism were not treate . 
are 143 “normal” cases in Table III with basal metabolic rates of 0 or P 
sumablj^ these would be the “normal” cases for control, jmt Table III 

“normal” control cases. -ccentcd 

The author has made an extremely' interesting study, but the evi ence pi 

does not seem to this reader to substantiate the conclusions. 

Edwin F. Daily, M.D., 

Director, Division of Eeaith Seriiccs, 
Federal Children’s Bureau. 


June 24, 1942. 


Reply by Dr. Colvin 

To the Editor: 

It happens too often in medical literature that tables, and^ conclusion j.ga3er. 
them, are accepted as facts without a searching analysis being made y 
We are indebted to Dr. Daily for the questions and criticisms offered re a 
article. 
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time, but ve included only those cases presenting gross pathologic 
changes in the cervix. The pathology noted did not differ greatly from 
that reported in similar articles with fibromyomas of the uterus and 
chronic pelvic inflammation being very frequent. 

TAIil.K XlII. Po.STOI>Ki;ATlVr Exa.mixatiox.s 


nxmxos 

TOT A I, 

UYSTKIircTOMY 

sri'KACF.RYICAl. 

nY.STr.UECTOMY 

Vaginal cuff granulations 

.aC 

0 

Menopausal s.mdromc 

■IS 

7 

tVound infections i 

10 

G 

Shortened vagina 1 

It 

0 

Hernias 

•t 

1 

Rectovaginal listnla 

■1 

0 

Vesicovaginal fistula 


0 

Pelvic abscess 

M 

0 

.Senile vaginitis 

o 

0 

Dyspareunia 

1 

0 

Frigidity 

1 

0 

Carcinoma of tlic rectum 

1 

0 

Tliromboplilobilis 

0 

4 

Cervical erosion 

0 

2 r 

Carcinoma of cervix 

0 

1 

Totals 

, mi 

21 


Regarding Table XIII, vo In ive not included cases that vere symptom- 
free on the first postoperative examination. Two hundred and sixty-two 
complete hysterectomies and 57 supracervical hysterectomies were ap- 
parently completely cured at the time of the first examination which 
u^ally took jilace six weeks after operation. Thei'o were 9 cases in 
which the vagina was considered to be short ened after complete hysterec- 
tomjL However, of these only 2 revealed a total length of Ic.ss than 3 
inches. The other 7 jiatients had vaginas ranging from 3 to V/i inches 
in length. Vaginal cuff granulations, the most frequent finding, were 
^ually slight in degree and readily re.s])onded to thera])y with caustics, 
^eldom did these granulations ponsist after 1 or 2 applications of 2 to 
10 per cent silver nitrate .solution. 

In conclusion, we fully realize that rejiorls of this nature have been 
numerous in the literature. As previously imjdied, we embarked upon 
this study for our own enlightenment and the results are, we feel, grati- 
fying. Each case in this series was personally fully studied by us and 
uie statistics presented arc accurate as taken from the records of Firmin 
jJesloge Hospital. 

Since a large pro]iorlion of the total h.y.st erect omies Avere performed 
hy resident gynecologists with a minimum of training, and since the 
n^onality figure of 1.43 per cent, for tliese oases is low, we firml.y be- 
leve that a given physician may be as facilel.v trained in the performance 
th f V hy.stereclomy a.s in the .supracervical operation and 

hat this physieian Avill be quite competent to perform the more radical 
deem it nceessaiy to campaign for the routine use 
0 the total operation since this has been advocated for years. A definite, 
P anned, operative teelniique can, Avitli practice, give most excellent re- 
sults whether that technique be directed toward the performance of total 
or subtotal hysterectomy. 

express our deep appreciation to Dr. AVilliani H. Vogt, Sr., Diiector of 
onlv of Gynecologj’ and Obstetrics, who has personally supervised not 

y a large number of these operations but also the composition of this paper. 



Editorial 


Women in the War Effort 

‘ I *HE ijreseiit global eonfliet has called into action the participation 
of women to a degree as never before. Not only industry but what 
might be designated as the supplementary combat forces have drawn 
upon the ranks of those who can no longer be regarded in a popular 
sense as the weaker sex. To make ■woman’s participation effective as 
a war worker, her essentially feminine eharaeteristies have had to be 
taken into account and special rules and regulations devised to protect 
her in the hazards of her new activities. Government and medical 
organizations have combined in the effort to preserve her health and 
well-being during a period of stress in wdiich it has been assumed she 
might prove physically inferior. 

Eecent promulgations from official sources indicate a necessity foi 
this enlistment of women in the war industries. The results of then 
labors seem to have proved of great value and their induction into ac 
tory and similar employment is believmd to release many men for t e 
combat forces. If this constitutes a part of the necessary effoit o 
win the war, we should accept it. In doing so, ho'wever, we mus^ 
divorce from the movement any possible underlying element of S 
and choose as participants those women whose entrance i^^to ^ 
would not disrupt their obligations toward society and the fami y ^ 

Admittedly there are hazards associated ■with factory work wn ^ 
involve men less than they do women, therefore the conditions o 
employment of the latter must be worked out even more caie u^^^ 
The ordinary requirements of general physical and mental soun 
as we might term them, must be supplemented by those invo ■^ e w 
the genital sphere. If disturbances in the latter would incapaci a e^^ 
endanger or complicate employment, they must be soug t ou 
treated. In addition, however, there are obligations to a J ^ 
small children which cannot be set aside for the mere desire to 
an income. If these obligations are overcome by f 

services for the purpose, will they not prove both costly an 
factory in more than one sense ? In addition there is t e P^^ 
providing for the special care of pregnant women in factory jo 
a matter of fact why should pregnant women be employe ^ 
hazardous occupations or any others that make deman s on 
resources wliich should be devoted to carrying out her foiem 
gation to society? For years we have been developing me 
protect her during this all-important period, and now we are 
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First of all, we admitted in the paper (page 100) that, “it would have been de- 
sirable had the study covered a larger series of cases in both the thyroid and iodine 
treated groups, but the benefit of iodine in reducing the incidence of toxemia is so 
striking that we feel that a larger series of cases would not materially alter the re- 
sults." Also on page 101, wo expressly worded the final conclusion “gives promise 
of effecting a great reduction in the frequency of true toxemia of pregnancy,” to 
encourage further trial of the treatment. We did not wish to imply that iodine had 
as yet been proved to bo a specific prophylactic agent for toxemia of pregnancy. 

In his comment relative to Tables IV and A', a variation of 14.0 per cent and 
C.l per cent in the control groups of 4S and 40 cases, can easily occur with a small 
number of case.s, whereas the jiercentages based upon l.u.") and 101 cases arc more 
reliable. 

The manner of treatment and period of observation were comparable for all the 
treated and control groups, and we do not believe those factors have any bearing on 
the conclusions. 

Concerning the two apparently contradictory statements referred to by Dr. Daily: 
If we add the nontreated mild vascular disease cases in Tabic IV (48) and Table V 
(49), we obtain 97 cases, as given in Tabic VII, with 10 cases of toxemia or 10..') 
per cent, which is a more reliable figure. Since the iodine treated vascular disease 
eases (39) showed toxemia in only 5.1 per cent, our statement that “the incidence 
of toxemia superimposed on vascular di.seasc is reduced 50 per cent by the use of 
iodine," is the correct one, rather than our statement “for some unaccountable 
reason the administration of iodine to cases of vascular disease during pregnancy 
fails to lower the already low incidence of toxemia in these cases.” 

His question in regard to Tables III and VIII apparently arises from the fact 
that he interprets normal cases as those .showing plus metabolic rates, whereas we 
designate normal cases as those free from vascular disease. 

It is our intention to bring this investigation up to date at some future time by 
the addition of several hundred additional cases. 

E. D. COLViK, M.D. 

Atlanta, Ga., .Inly 0, 1942. 



Society Transactions 


SOUTH ATLANTIC ASSOCIATION OF OBSTETEICIANS AND 

GYNECOLOGISTS 

ANNUAL MELTING AT ATLANTA, GA., FEBBUAET 6 AND 7, 1942 

The following papers were presented: 

Stricture of the Ureter in the Female. A. J. Kelly, Savannah, Ga. 

Vitamin Studies in Vulvar Dermatoses. Eobert Greenblatt, Augusta, Ga. 
Detailed Technique of a Modified Local Anesthesia for Cesarean Section. Alfred 
C. Beck, Brooklyn, N. Y. (by invitation). (For original article, see page 558.) 
Eclampsia and Ovarian Pregnancy. C. B. Pride, Morgantown, W. Va., and M. 

Pierce Eucker, Eichmond, Va. (For original article, see page 575.) 
Placental Polyp with Severe Late Puerperal Hemorrhage. Charles W. Dor.sey, 
Eoanoke, Va. (For original article, see page 591.) 

Anencephalus (with Acute Hydranmios) Diagnosed by X-ray. Waverly B. Payne, 
and Harvey G. Bland, Newport News, Va. (For original article, see page 593.) 
Acute Yellow Atrophy of the Liver. C. H. Mauzy, Winston-Salem, N. C. 
Unusual Gynecologic-Obstetric History. Eobert Seibels, Columbia, S. C. 
Diaphragmatic Hernia as a Complication of Pregnancy. A. M. Groseclose,' Eoanoke, 
Va. 

Puerperal Uterine Contractions. William Bicker.s, Eichmond, Va. (For original 
article, see page 581.) 

Comparative Measurements of the Female Pelvis. Kenneth Dickinson and I. .i • 
Procter, Ealeigh, N. C. (For original article, see page 585.) 

The Etiologic and Pathologic Factors in a Series of 1741 Fibromyomas 
Uterus. Eichard Torpin, Edgar Fund, and W. J. Peeples, Augusta, a. 
original article, see page 569.) 

Utopian Obstetrics — President’s Address. E. A. Bartholomew, Atlanta, Ga. 
original article, see page 553.) 
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her to expose herself to a possible interruption of her ehild-bearing 
function. Surely the supply of female labor can be augmented from 
other available sources, among Avhieh is tliat army of young women 
engaged in non-essential occupations, including tliosc catering to vani- 
ties, fashions, and amusements. A greater effort to obtain i-ccruits 
from such sources should be devolo])cd bcfoi-c invading the ranks of 
pregnant women to fill a possible gap. The res])onsibilitics and strains 
of a factory job in a war industry .should not become involved with 
thoughts centered on small children left at homo oi- elsewhere, or 
about the outcome of a pregnancy. 

This war is defined as a total war. Consequently it involves every 
one, perhaps indiscriminately, including men. women, and children. 
In our effort.s, however, to l)ring it to a successful conclusion, we must 
weigh carefully what each group can do to achieve that end and in the 
meanwhile to preserve, so far as woman is concerned, her particular 
function in our social economy. This api>lies above all to her place 
as a prospective mother. Prcf/yianc;/ man evoiiunlhj prove more worth 
while than malnng bullets. "Whatever ju-oblems may bo involved, they 
demand attention and the possible solution must be based on reasoned 
study and not hysteria. Physically fit women, married or unmarried, 
and free from family ties, should, in our vast population, be found in 
sufficient numbei' to rule out a re.sort to pregnant women in our cx])anded 
program of war industry. 
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Flexner, Louis B,, and Gellhorn, Alfred; A Comparative Study of Placental Per- 
meability, Anat. Rec. 82: 411, 1942. 

This study attempted to show a difference in permeability of morphologically dif- 
ferent placentas as measured by the rate of transfer of radioactive sodium. Dividing 
various mammalian placentas into types, according to the numbers of layers of tissue 
interspersed between maternal and fetal blood, the autliors were able to .show an 
inverse correlation to tlie rate of transfer. 

L. M. HELLsrAX 


Winkler, H., and Linden, L.: The Change in the Treatment of Placenta Previa 

During the Last Forty Years, Miinchen. nied. AVchnschr. 88: 66, 1941. 

Winkler and Linden analyzed the results of 373 cases of placenta previa observed 
from 1900 to 1939 in 21,724 labor ca.ses. This represents an incidence of 1.72 per 
cent. The complications generally observed in cases of placenta previa were hemor- 
rhage before and during labor, malprcsentation of the fetus, atony of the uterus and 
post-partum hemon-hage. In this series of case.^, delivery was accomplisiied by ab- 
dominal cesarean section in 22 per cent, by .spontaneous delivery in 20.6 per cent, 
Braxton Hicks’ version in IS.S per cent, the use of a bag and Braxton Hicks’ version 
in 14 per cent, and spontaneous delivery after a bag in 7.5 per cent. 

In recent years the tendency' has been to perform more abdominal ce.sarean sections 
in cases of placenta previa, because this operation yields the best results for both 
mother and child. 

J. P. GREENinit 


Rustia, Guillermo, and Tancinco, Gloria: Placenta Previa: Analysis of 369 Oases, 

J. Philippine Islands M. A. 20: 649, 1940. 

An analysis of 309 cases of placenta previa is presented with regard to the 
frequency', the maternal morbidity and mortality, the fetal mortality and the rcM s 
obtained. There were in all 10 deaths in the series, a percentage of 4.33. 
women died before delivery, five died of puerperal infection, and nine died a^ e« 
hours after delivery' eitlier from acute anemia or shock. Spontaneous delivery o ^ 
curred in 124 ca.ses in this series. Operative delivery was performed in the o 


cases. 


The following tabular statement shows the results obtained: The AAillet s me 
of operation was performed 01 times: 


No. of mothers who survived 
No. of mothers who died 
No. of children living 


00 9S.36 per cent 

1 1.63 per cent 

19 ' 31.14 per cent 


The Braxton Hicks’ version was performed 02 times: 


No. of mothers who survived 
No. of mothers who died 
No. of children living 


58 93.54 per cent 

4 ' 0.45 per cent 

0 0.00 per cent 


Cesarean section was performed 73 times: 

No. of mothers who survived 
No. of mothers wlio died 
No. of children living 

The Braxton Hicks ’ version is rapidly losin 


71 97.39 per cent 

2 2.73 per cent 

19 07.12 per cent 

popularity in most clinii 


'flic 

The 


technical difficulties of the procedure limit its u.se to trained of 

Willet’s method, as well as cesarean section, has its own place in tlie man-icC 


placenta previa. 


0. MaLAKD 



Department of Reviews and Abstracts 


Selected Abstracts 


Placenta 

Eauramo, N., and Kahanpaa, V.: The Principal Methods of Treating Cases of 

Uteroplacental Apoplexy, Acta obsl. & gynec. Scandinnv. 20: 243, 1940. 

The authors collected 1G3 cases of uteroplacental apoplexy observed at the 
Women hs Clinic in Viipuri. These constituted an incidence of 0.7 per cent of the 
22,038 obstetric cases seen at this clinic. The cases were divided into those treated 
obstetrically and those treated surgically. Before 1934 the treatment was conservative 
but folloudng that year in an effort to improve the prognosis of the babies, the 
surgical line of treatment was instituted. 

Among the 94 women treated conservatively, 7(5 per cent bad spontaneous de- 
liveries and only throe had cesarean sections. Among the 09 women treated sur- 
^eallj’, spontaneous deliveries occurred in 34 per cent and 47 per cent had cesarean 
sections. Vaginal operations wore performed in 21 and 19 per cent, respectively. 
There were six deaths, of which five were in the conservative group and one in the 
surgical, but all of these six patients were delivered through the vagina. Four of 
the six womem showed evidences of severe renal disease. A change in the treatment 
from a conservative one to a surgical one reduced the mortality of the children from 
52 to 37 per cent. 

Uteroplacental apoploxj- is not considered as a pregnancy toxemia but indicates 
severe vascular changes occurring in cases of toxemia. In fatal cases, the cause of 
death might be hemorrhage but not a severe toxemia. Hence, the more severe cases 
are not suitable for cesarean section. 

A follow-up was made by the author who found that uteroplacental apoplexy does 
not lead to sterility. 

J. P. Greenhill 


Ballin, R.; Premature Separation of the Placenta, ilonatschr. f. Geburtsh u. 
Uynak. 112: 2.37, 1941. 

Vdiereas, formerly, mechanical trauma and inflammation of the endometrium were 
considered to be the pathologic factors in abruptio placentae, Ballin maintains that 
neuropathy or blood pressure variations of unknown causes are now believed to be 
e chief causes of premature detachment of the placenta. In the author's series the 
niaternal mortality was 7 per cent, but a number of women were brought to his 
^ospital in a moribund condition. The infant mortality was 59 per cent, of which 
per cent were either too premature to live or were already dead in utero. 

J. P. Greenhill 
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was 87.0 per cent in patients not operated upon and 57 per cent in those patients 
operated upon. Tins grave complication of pregnancy according to the author should 
be treated only by surgery. 

Mario A. Castallo 

Dippel, A. Louis, and Brown, Webster H.: Direct Visualization of the Placenta 
by Soft-Tissue Roentgenography, New England J. Med. 223 : 316, 1940. 

The authors discuss the various methods by which the placenta can be visualized 
and describe in detail the special usefulne.ss of soft-tissue roentgenography. It repre- 
.sents a valuable aid in cases of .suspected placenta previa and usually obviates the 
necessit}' of vaginal examination. The paper includes six excellent roentgenograms. 

Hugo Eheenfest 


Crainicianu, A.: The Early Diagnosis of Pregnancy by the Friedman-Brouha 

Reaction, Aided by Transperitoneal Ovarioscopy, Rev. frang. de gjmec. et d ohst. 

35: 30, 1940. 

At the present time there are 48 tests to determine early pregnancy, but those 
generally employed are the Aschheim-Zondek on the mouse and the Friedman 
tests on* the rabbit. Both of these tests when properly performed are practieall)' ^ 
per cent correct. The Friedman test is more popular because the results may e o 
tained in forty-eight hours. In order to diminish even this time, the author m ro u 
the use of transperitoneal ovarioscopy. The principle of this procedure consis s 
examining the ovaries through a ureteroscope from time to time to determine ® 
modifications of the Graafian follicle.s. The aim is to detect infra:^ mu ar 
rhage which is the characteristic of a positive pregnancy reaction. le ^ 

this method in 100 eases of suspected pregnancy, of which 'g 

positive reaction was recognized by this procedure in less than tnenty . 

80 per cent of the cases. In negative cases the ovarioscopic examinations 
tinned at intervals up to forty-eight hours. ^ ^ GREENHan 


Scott, William A.: The Treatment of Placenta Previa, Canad. M. A. J. 42 
1940. 

The author analyzed a series of 81 patients with placenta previa at ^ j„aternal 
General Hospital. Of these, 17 were complete and 64 incomplete. 
deaths occurred. The fetal mortality rate was 40 per cent w , gj^pliasizes 
by nonviable, macerated, and deformed fetuses became 28.4 pei cen enjergencie.' 

that all cases should be treated in the hospital and that manj o Cesarean 

could be avoided if the significance of the first bleeding pf complete 

section should not be routine but is the safest method in near y a uroperly 

placenta previa. The hydrostatic bag has a place in the nianageme ^hich 

lected cases. Version is a valuable method of treatment for emergen y 
may have to be treated in the home. Carl P- HtiBER 

Brit* 

Caldera, R.: Placenta Previa. A Review of 251 Cases, J. Obst. & Gyn 
Emp. 46: 531, 1939. 

* • Ifthors an incidence 

Caldera reports 251 cases of placenta previa in 2 , > 

one in 104 labors. „ , nrevia with 23 

During the last four 3 -ears there were 199 cases o pa 
deaths, giving a maternal mortality of 11.5 per cent. 
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Vaughn, Charles E., Weaver, E. T., ahd Adamson, D. L.: Eoentgenographic Visu- 
alization of the Placenta, Utilizing the Plastic Filter, Caimd. 1^1. A. J. 46: 
314, 1942. 

A brief history of placentography is given. Tlic teclinical difTicultie.s of adequate 
visualization are pointed out, and use of a graded plastic opaque screen described. 
The grading of the screen is such that, in the lateral view, more x-rays arc allowed 
to pass through the region of the spine and pelvis than tiirough the anterior abdomen. 
The results in 52 cases arc c.xccllent. Not onl}- the anterior and posterior walls of 
the uterus arc well visualized, but also the lower uterine segment. 

.T. M. Hki.i.mak 

Sala, Silvestre L., and Bergdolt, Enrique G.: New Observations on the Diagnosis 
of Placenta Previa by Cystography, Arch, do la din. obst. y Gincc. “Eliseo 
Canton” 1: 164, 1942. 

Sala and Bergdolt have found that 25 c.c. of a 12.5 per cent solution of Nal 
introduced into the bladder produces a better radiogram than the 40 c.c. previously 
used. With the patient supine the x-rays are directed vcntrodorsally ; at the midpoint 
of the puboumbilical lino; .3 sec. exposure, focal distance 76 cm., 65 kv. and 100 ma. 
Variations in technique such ns the use of air ns contrast medium and different angles 
of incidence of the rays have not increased the efllciency of the j)roccdurc. Normally 
in the eighth and ninth months of gestation, the shadows of the fetal head and the 
filled bladder are contiguous, although a separation up to 1 cm. is perfectly normal. 
The presence of the placenta between the fetal head and the shadow of the bladder 
causes an increase in this space. Earlier, in the seventh month, the separation in 
some normal cases is greater than 1 cm. 

The most important causes of error in diagnosis arc: opacities in the rectum, 
polyhj’dramnios and lateral flexion of the uterus, prolapse or .shortness of the cord, 
low lying tumors, narrow pelvis and, particularly, a low lying placenta on the pos- 
terior wall of the xitcrus. Another important source of error may occur in cases 
of premature separation of the placenta when clots accumulate in the lower uterine 
segment. 

In the 21 cases presented, the authors claim 90.5 per cent accurate diagnoses. In 
one of the two cases incorrectly diagnosed as placenta previa, the radiogram showed a 
triangular area of separation between the fetal head and the bladder, with the apex 
at the midline and the base toward the left at which point the separation was 21 
uun. At deliver}- large clots were passed immediately after the fetus and before 
the placenta, indicating a premature separation of the placenta and probable pres- 
ence of a clot in the position of the clear space in the radiogram. The second case 
in error was that of a patient with a generally contracted pelvis of mild degi-ec. 

The authors believe that experience permits recognition of certain causes of error 
before making the radiographic diagnosis and that the method can be very useful 
in clinical practice. 

J. P. Greeniiili. 

Jakob, Alfredo; Placenta Accreta, Imminent Eupture Gravid Uterus, Bui. Soc. 
ue obst. y ginec. de Buenos Aire.s 19: 488, 1940. 

The autlior reviews the literature. All of the authors are of the opinion that in 
finds a history of puerperal infection or curettage. In rupture 
i ’*^®i'us in placenta accreta, this association was verified thirteen times, and 
group eight deaths occurred. During pregnancy the symptomatology is vague, 
cr am pregnant women have pain, others might have slight bleeding. Mortality 
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'L’lie women in this series were diselnirgcd from tlic Iiosjiital as early as women who 
had normal labors provided they were not too anemie. TIic author advises the intra- 
gluteal administration of prontosil immediately after delivery to all women in 
whom there is likelihood that infection will set in after labor. In addition prontosil 
tablets should be given during the first four days. 

J. P. Greenhill 

Browne, r. J.: Danger of Willett’s Forceps in Placenta Previa, Proc. Boy. Soc. 

Med. 32; 1209, 1939. 

Since its first description, in 1925, the Willett forceps has been used in 252 in- 
stances among 3,103 cases of placenta previa in 11 teaching hospitals of Great 
Britain. Maternal mortality amounted to 3.5 per cent and fetal mortality to 45.4 
per cent. The forceps inevitably produces a more or less lacerated wound on the 
fetal scalp which may become infected by vaginal bacteria. The likelihood of infec- 
tion is increased by death of the fetus and dela}' of deliver}’' after application of 
the forceps — two unfavorable conditions often present in placenta previa cases. 

The author reports two observations of Welch bacillus infection following the use 
of the Willett forceps. 

Hugo Ehrenfest 


Item 


American Board of Obstetrics and Gynecology 

The next written examination and review of case histories (Part I) for oh 
candidates will be held in various cities of the United States and Canada on Satur 
day, February 13, 1943, at 2 p.m. Candidates who successfully complete the Part 
examination proceed automatically to the Part II examination held later in the 
year. All applications must be in the office of the Secretary by November 16, 19 
Effective this year there will be only one general classification of candidates, all 
now being required to have been out of medical school not less than eight years, 
having in that time completed an approved one year general rotating internes i 
and at least three years of approved special formal training, or its equiva en , 
the seven years follonung the interne year. This Board’s requirements for in era ^ 
ships and special training are similar to those of the American Medical Assocm 
since the Board and the A. M. A. are at present cooperating in a 
ceptable institutions. All candidates must be full citizens of the United a 
Canada before being eligible for admission to examinations. _ ^ 

All candidates will be required to take the Part I examination, which 
a ■written examination and the submission of twenty-five (25) case histor} a ^ 
and the Part II examination (oral-clinical and patholog}’ examination). Tie 
examination ivill be arranged so that the candidate may take it at or 'f 
of residence, while the Part II examination ivill be held late in May, 19 > ^ 
city nearest to the largest group of applicants. Time and place of this a 
be announced later. Secre- 

For further information and application blanks, address Dr. Paul Titu , 
tary, 1015 Highland Building, Pittsburgh (6), Pennsylvania. 
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Of tlio 23 deaths, 11 occurred before delivery; in C of these, death could be 
attributed solely to hemorrhage, while in the remaining live cases shock follow- 
ing podalic version was an important contributory factor. In the case of the 12 
patients whose deaths occurred after deliver}', 3 were due to puerperal sepsis; 
with regard to the remaining 9, shock following podalic version in S cases and 
delu'ery by the forceps in one case wore rc.sponsiblo for the fatal issue. Thus in 
no less than 20 cases the cause of death was hemorrhage comxdicated by shock. 

In a country like Ceylon, whore malaria and ankylostomiasis are endemic, the 
majority of patients are anemic and ill-nourished, and in such patients even a small 
liemorrhage may lead to serious results. Moreover, many patients seek hospital 
treatment after they have had repeated hemorrhages. 

The percentage of stillbirths for the central, marginal, and lateral varieties is C9.C 
49.4, and 45, respectively. 

Podalic version was the method of treatment adopted in S7 cases. The maternal 
mortality was 17.2 per cent and the fetal mortality 74 per cent. In 13 cases of breech 
presentation when a leg was brought down, the maternal mortality was 7.7 per cent 
and fetal mortality C9.2 per cent. 

Cesare.an section is the safest method of delivery for both the mother and the 
child. Only 5 patients wore treated by this method, with no maternal nor fetal 
deaths. The membranes were ruptured artilicinlly on 3S occasions. There were no 
maternal deaths and the fetal mortality was .39.4 per cent. 

,T. P. Gkeeniiili. 


Fleming, John G.: Premature Separation of the Normally Implanted Placenta. A 

Study of 72 Cases, .T. Aledicine 20: 271, 1939. 

A study of 72 cases of premature separation of the normally implanted placenta 
revealed (University of Cincinnati) an incidence of separation of 1 in 57.5 cases 
in the general deliveries, and of 1 in 14 cases in the special toxic-hypertensive- 
nephritic s}'ndrome. Within this toxic group of cases, separation occurred four 
times as often as in the general deliveries, and one and one-half times as often as 
eclampsia. 

Toxemia was a complication in 48, or CC.G per cent, of the cases. Some asjiect 
of the toxic-hypertensive state, often of a severe degree, was present in the ma- 
jority of the cases complicated by internal hemorrhage and of those resulting in fetal 
and maternal deaths. 

The high incidence of the condition in youthful patients of low parity may pos- 
sibly indicate a predisposition in certain individuals to the toxic-hypertensive-vascular 
disease process. This predisposition may also account for the frequent association of 
the more severe cases with repeated pregnancies and advancing years. 

There is considerable evidence that, in the majority of cases, a general vascular 
or arteriolar spastic damage, now recognized as the pathologic process underlying 
the toxic and eclamptic states, is also aeth’c in the uterus in infarction of the pla- 
centa and in partial and complicated separation of the placenta. 

Three maternal deaths and 29 fetal deaths, a rate of 4.2 and 40.3 per cent, re- 
spectively, followed delivery of six patients from above and 66 from below. Con- 
servative management results in one maternal death, a rate of 1.5 per cent in the 66 
patients delivered from below. 

J. P. Geeenhill 


I’ohl, A.: What Value Has the Prophylactic Administration of Prontosil in Cases 
of Manual Removal of the Placenta, Med. Klin. 36: 346, 1939. 

Tn 

tha ^ of 46 cases of manual removal of the placenta, the author found 

la the prophylactic use of prontosil prevented serious infection in the puerperium. 
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New Orleans Obstetrical and Gynecological Society, President, E. L. Zander. Sec- 
retary, Eugene Countiss, 921 Canal St., New Orleans, La. Meetings held every 
other month, 

St. Louis Gynecological Society. Presideiit, S. A. Weintraub. Secretary, Joseph A. 
Hardy, Jr., 4952 Maryland Ave., St. Louis, Mo. Second Thursday, October, 
December, February, and April. 

San Francisco Gynecological Society. President, T. Henshaw Kelly. Secretary, R, 
Glenn Craig, 490 Post Street, San Francisco, Calif. Regular meetings held 
second Friday in month. University Club, San Francisco, or Claremont Country 
Club, Oakland, Calif. 

Texas Association of Obstetricians and Gymecologists. President, Roy Grogan. 
Secretary, J. Mclver, 714 Medical Arts Building, Dallas, Texas. 

Michigan Society of Obstetricians and Gsmecologists (formerly the Detroit 
Obstetrical and Gynecological Society). President, H. G. Walser. Secre- 
tary, Harold C. Mack, 955 Fischer Bldg., Detroit, Mich. Meeting first Tues- 
day of each month from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. Preside?!!, Edward C. Hughes. Secretary, 
Nathan N. Cohen, 713 East Genesee St., Syracuse, N. Y. Meets second 
Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists. President, T. M. Boul- 
ware, Birmingham, Ala. Secretary, Eva F. Dodge, Montgomery, Ala. Ne-'l 
meeting Montgomery, Ala., April, 1942. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, 
Jr., San Antonio, Texas. Meetings held first Tuesday of each month at 
Gunter Hotel. 

Seattle Gynecological Society. President, Glen N. Rotten. Secretary, E. Philip 
Smith, 1305 Fourth Avenue. Meetings third Wednesday. 

Denver Obstetrical and Gynecological Society. Secretary, Emmett A, Mechler, 1612 
Tremont St., Denver, Colo. 

Wisconsin Society of Obstetrics and Gynecology. President, Boland S. Cron. 
Secretary, Robert E. McDonald, 425 E. Wisconsin Ave., Milwaukee, Wis. 
Meetings held in May and October. 


Books Received 


PRINCIPLES OF EXTBAPERITONEAL CAESAREAN SECTION. By 
V. Ricci, M.D., Associate Clinical Professor of Gynaecology and Obstetrics, i ^ 
York Medical College^ etc., and James Pratt Marr, M.Bv 

geon, Women’s Hospital in the State of New York, etc. 47 illustrations, 224 pag 
Blakiston Company, Philadelphia, 1942. 

, * T TTpnlth Officers 

SEROLOGY IN SYPHILIS CONTROL. With an Appendix for ueanu 
and Industrial Physicians. By Reuben L. Kahn, M.S., D.Se., Director o 
Laboratories and of Serologic Consultation Service of University of 
pital, etc. 206 pages. The Williams & Wilkins Company, Baltimore, 191 . 

ENDOCRINOLOGY. Clinical Application and Treatment. By August 
ner, M.D., Assistant Professor of Internal Medicine, St. Louis XJniversi j 
of Medicine, etc. Second edition, thoroughly revised. Uliistrated wi 
gravings and a colored plate. 924 pages. Lea & Febiger, Philadelphia, 

LEADERS OF MEDICINE. Biographical Sketches of Outstanding 
and European Physicians. By Solomon R. Kagan, M.D. 176 pages, our i 
tions. The Medico-Historical Press, Boston, Mass., 1941. 

TABER’S CYCLOPEDIC MEDICAL DICTIONARY. By Clarence Wilbur 
and Associates. 273 illustrations, second edition. F. A. Davis Companj, 
delphia, 1942. 



ROSTER OF AJIERICAN OBSTBTRICAIj AND 
GYNECOLOGICAL SOCIETIES* 

( .1 Plirars in Jn)wan/, --Ipril, July, Ocrohcr) 

American Gynecological Society. VrcmUnl, George W. 

Secretary, II. C. Taylor, .Ir., S30 Park Avc., ^e-w York, A. Anmuil meet 

American ’^sociition of Obstetricians, Gynecologists and Abdominal Surgeons. 
President, IV. E. Cooke, Galveston, Texas. Secretary, Janies 
nth Street, Huntington, W. Vn. Annual meeting. .September. IVU. 

Central Association of Obstetricians and Gynecologists. President, John H. Jloorc, 
Grand Forks, K. D. Secretary-Trensurer, \\\ F. Mcngert, Iowa City, Town. 
Next meeting, Do.s Moines, la.. October, 10-f2, (Postimned.) 

South Atlantic Association of Obstetricians and Gynecologists. President, Oren 
Moore, Charlotte, N. G. Secretary, T. .T. Williams, University, Ya. Xext 
meeting, Fcliruary, .Soulbeni Pines, X. C. 

A. M, A. Section on Obstetrics and Gynecology. Chairman, L. F. Pbancuf. 
Secretary, Philip F. \Yi\liams, 220d Locust St., Pliilndclpbin, Pa. Ne.xt 
meeting. (Undecided.) 

New Tork Obstetrical Society. President, Henry T. Burns, Secretary, llnlpb 
A. Hurd, 37 E. C4th Street, New York City. Second Tuesday, from October to 
May. Yale Club, 

Obstetrical Society of Philadelphia. President. John C. Hirst. Secretary, James P. 
Lewis, 3815 Che.stnut St., Pbiladclpbia, Pa. l-brst Thursday, from October to 
May. 

Chicago Gynecological Society. President, Edn.’ird Allen. Secretary, Eugene A. 
Edwards, 101 S. Michigan Ave., Chicago, 111. Third Friday, from October to 
.Juno. Hotel Knickerbocker. 

Brooklyn Gynecological Society. President, Bruce A. Harris. Secretary, John J. 
Madden, 362 Washington, Arc., Brooklyn N. Y. First Friday, from October to 
May, Kings County Medical Society, 1313 Bedford Avenue, Brooklyn, N. Y. 
Baltimore Obstetrical and Gynecologicjil Society. President, Ljnvrciicc Wnrtoii. 
Secretary-Treasurer, .Tohu W. Haw.s, 0 East Chase St., Baltimore, ^Id. Meets 
quarterlj’ at SInryland Ciiirurgical Fac.ulty Building. 

Cincinnati Obstetrical Society, President, Edward Fricdimm. Secretary, Carroll J, 
Fairo, Cincinnati, Oliio. Third Thursday of each montli. 

LonisviUe Obstetrical and Gynecological Society. President, Layman A. Gray. 
Secretary, E. P. Solomon, Hegburn Building, Loiii.svilJe, Ky. Fourth Monda}’, 
from September to May, Bi-own Hotel, 

Portland Society of Obstetrics and Gynecology. Prexidenl, Howard Stearns. 
Secretary, Mtlliam M. IVil.uon, 545 Meilirnl Arts Bldg., Portland, Ore. Last 
Ilednesday of eaeli month. 

Pittsburgh Obstetrical and Gynecological Society. President, J. L. Gilmore. Secre- 
tary, Joseph A, Ilepp, 121 University Place, Pitt.sburgh, Pa. Finst Jlonday of 
October, December, February, April, and June. 

Obstetrical Society of Boston. President, Thos. Almy, Fall Eiver, Mass. Secretary, 
Paul A, Younge, 101 Bay State Eoad, Boston, Mass. Third Tuesday, October 
to April, Harvard Club. 

New England Obstetrical and Gynecological Society. President, Frederick L. Good. 
Secretary, P,. J. Heffernan, 475 Commonwealth Avenue, Boston, Mass. Meet- 
mgs held in May and December. 

acific Coast Obstetrical and Gynecological Society. President, T. Floyd Bell. 
Secretary-Treasurer, William Benbow Thompson, 6253 Hollywood Boulevard, 
Angeles, Calif. Next meeting, San Francisco, Calif., November, 1942. 
i^on Gynecological Society. President, John Warner. Secretary, L. L. 

Cockerille, 900 17th Street, N. W., Washington, D. C. Fourth Saturday, 
Oc tober to May. 

and corrections should be addressed to the Editor of the 
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It takes a Good Idea to live 
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illuslraiing function of Comp support. 
Actual photographs with skeletons indrawn. 


30 YEARS . 


Back of every Cnnip Support is one mo- 
tivntins’ idea ... ns fresh nnd nuthentic 
ns the day it war. born. It is to make 
nnntomicnl supports— r.cicntific.aiiy dc- 
sif.ncd to Iny .a foundation about the 
pelvis by mc.ins of the Camp r.djustmait. 

This is an arrangement of Incinf.r. 
adapted from the familiar system of 
"block nnd tackle” used in liftinp. nnd 
inovinp, heavy wcip.hts. By brinp.inp. nil 
the fibres of the material of the support 
evenly nnd perfectly into piny, this ad- 
justment achieves the desired dcp.rcc 
of firmness r.lroul the pelvis nnd tluf 
no pressure upon the spinal column or 
abdomen. 

Durinp. 30 years— thoup.h 
the basic idea remains un- 
chanp.cd — Camp supports 
have been constantly im- 
proved by incorporntinp. 
ideas pjeaned from special- 
ists prominent in their re- 
spective fields nnd from 
our own experience in 
hnndlinp, materials nnd fit- 
tinp, patients. 

You wilt find that spe- 
cial consideration has ticcn 
p.ivcn to type-of-buik! nnd 
to proportionate irrcRulnr- 
itics . . . for in.stnnce, the 
pendulous abdomen, the 
varied Icnp.th of the Rlutcal 
line nnd enlarged thighs. 

We believe our continuing advances 
in the field of scientific nippcrt.s are in 
keeping with our tradition of rervicc to 
the medical profession. 



Mode by S. H. Comp and Com- 
pony, Jackson, Michigan. 

dd's targes, 
of Scientific SupPOf'^- 
in New York, Chicago, Windsor, 
On,., London, England. 


Fundomenlol Attomplisltrnenls in the 
Design and Construction of the 
Comp System of Supports 

• Ability to secure varying degrees of 

without pressure upon any portion. 

• Support of the gluteal region. 
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scientific curiosity continue to be born and to strive to answer the ques- 
tions which will occur to tlieir inquiring minds, it will continue to grow. 
A pinnacle will be added here, a turret there, until it approaches that 
state of complete knowledge from which we arc still far away. 

But little real advance occurred in medical science for centuries, and 
it was not until about four hundred years ago that substantial addi- 
tions began to be made to the sum of available knowledge in the field 
of obstetrics and gynecology. For many years we looked to the Ger- 
mans for scientific knowledge but a ti’emendous amount of valuable 
work was done by the French school in the sixteenth, seventeenth, and 
eighteenth centuries, and it is with .some of these obstetric and gjme- 
cologic pioneers that I purpose now to deal. 

The first man who stands out as a real contributor to the progress of 
obstetrics was Ambroise Pare. He was interesting not only as a con- 
tributor to general surgery, and to our own domain as well, but as a 
man. He was born, in all jirobability, as there is some little discussion 
about the date, in 1509, in the village of Bourg Hersent. His various 
biographers have debated as to the actual date of his birth but Le 
Paulmier, who has provided one of the best accounts of his life, has 
gone to some trouble to fix the date and believes that 1509 is the most 
probable one. His father was a chest maker, coffretier being the word 
used to describe his trade. No great amount of information is avail- 
able as to his early years, but it is known that he had no knowledge of 
Latin and Greek. The lack of acquaintance with these languages was a 
great handicap to him for some of his contemporaries argued that, being 
ignorant of these, he could not study the old authorities and therefore 
could lay no claim to a knoivledge of surgery. He himself made no 
secret of his lack of earlj^ education, nor did he permit it to keep him 
from accomplishing ivhat he set out to do. From what may be found 
concerning his physical charactei’istics it seems that he was a man of 
middle stature, active, able to endui'e great exertion and fatigue, and 
seemingly spared from illness thi’oughout his life. The only disability 
we find in his career is a fracture of both bones of the leg sustained by 
the kick of a horse which he was urging upon a ferry boat. The fra^ 
ture was compounded as he stepped back to escape a possible secon 
kick. This healed after a number of months of inactivity. He was 
bitten by a viper while watching the compounding of a remedy of whic 
vipers formed a paid but treated himself and recovered. An apparent 
attempt to poison him was made but he recognized the presence of t e 
poison in time to cease swallowing the food in which it Avas befoie too 
much had been taken. He ivas someivhat quick of temper, a fan 
which he shares with manj^ men of energy and nervous foic^ o 
seemed to like good living and was not at all averse to a glass o 
wine, but there appears noivliere anj’’ record Avhich lyould ma 'e i 
appear that he ivas a heavy drinker. He had a readj^ ivit, ivhic co 



American Journal of 
Obstetrics and Gynecology 

Vnx. 44 NOVKMIU-It. 


American Qyiiecological Society 

Sixt\-Seva\th Annual Mcct:n^,^ June J5 to 17, 1942 




Tmk Imi'ia'v.nck 01' Till'. V’nKNon f^cnooi. in 'riu', Sintj-i,N'iu. 

tSKYKNTKKXTll, AND VjUillTKKNTU (^KNTVIUKS I'l'ON TIIK 
DKVKKOr.MKNT 01' OyNKOOI.OOY AND < InSTHTIUOS 

W. C’. Dani'Oktu, Evanston, li.i,. 


W E syuc’eolo'Aists and obstcdvicians today owe a ^^I'cat d('bt to onv 
professional forel'alhors. Tl\e distin'^nished men who created this 
Society and who have maintained its reputation have set us an oNample 
which it is not. easy to follow. They h;ive done a 'Aireat work in the. 
development of 5 iyDeeolo}iy and ohstetvies in this country and Canada. 
Before llieir day, however, there were able worluu's who searelted for 
facts and who strove to develo]) better methods of dealiufi with tlie, ills 
of women. In the hurry of daily work and with the rapid development 
of Imowlcdge we find it difficult to keej) ])aee will) what goes on today 
and the work of those who have gone before us is easily forgotten. In 
order that we may take a brief view of the work of a gronj) who hav{! 
contributed greatly to our .science I a.sk you to come witli me for a 
shoi't time while we mount an imaginary hill fi'om whence we may look 
baekward over a part of the road our predecessors have traveled and 
to view, if Ave may, some of the work of Die laborers who have built the 
foundations upon which rest the scientific .struct.urc within which avc 
work. This scholastic edifice is not yet complete. So long as men of 


«Delivo,rea at the S^ty-Seventh Amm.al McellnR: of the Amerlcai 
Society, Skytop Lodge, Pa., June 15 to 17, 1942. 


Gynecological 


Note; The Editor accepts no responsibility for tiie views iind .stufcinents of 
authors as published in then “Original Communications.” uemonts ot 
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campaign, that he renounced the use of boiling oil and hot irons for the 
control of hemorrhage after amputations and from severe wounds. This 
was because the supply of hot oil failed and he had to have recourse 
to an emollient application made of egg yolks, oil of roses, and turpen- 
tine in its place. The improvement in results he instantly recognized 
and thex’eafter, against much opposition from his moi’e statically minded 
confrei’es, refused to use them. In 1552, during tlie siege of Dam- 
villiers, he amputated tiie leg of a gentleman in the suite of de Eohan, 
controlling bleeding by ligatures. The ligature had lain dormant since 
tJie time of Celsus, who described it in his seventh hook. This contro- 
versy about boiling oil and the cautery produced for us a remarkable 
demonstration of his ability as a controversial writer for he was attacked 



Fig:. 1. — ^Ambroise Par6. Le Paulmier. 

by Etienne Gourmelen who criticized severely his departure 
accepted methods. His reply, entitled an “Apology and Treatise, Yas 
not only an account of his travels and the surgical Avork which he oun 
to do while accomplishing them, but Avas also a most biting and 
plete rebuttal, replete AAuth sarcasm, calling attention to his OAvn grea 
practical experience compared AAuth the largely academic ImoAA ® 
his opponent. Throughout this AAmrk he refers to his critic^ as ^ 
petit maistre” Avhich may be rather freely translated as raj 
man.” It is due to this attack upon Pare, and to his reply, tha av^ 
Imow anjdhing of Gourmelen. He Avas caught as a in 
and so preserved has come doAAm to us. It Avas in this book a 
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be trenchant at times. For example, when speakinir ol ]Km( Oul 
nminmv. which was a highly e.steemetl remcily m hh-anee in his lime, 
he saici that he hclicvea mummies made in France would he as .mmd as 
those whicli came from Firypt ina.smueh as both were quite iisele.ss. 

His indepondoiicc of mind may also he illustrated by his .attitude to- 
rard the use of the horn of the iinieorn ns a remedy. Thi.s was .siqi- 
posed to he an antidote to all poisons, lie did not believe this ami 
doubted oven the existence of such an animal, for. he .said, oi all the 
men who had traveled in all parts of the known world there was not 
one who had even seen it. ^Moreover, the written deseiaptions varied 
widely from one another. His own exiierienee slioweil him that it was 
without cft’cct, and, in spite of the jireat value ireiierally aeeordetl it. 
he discarded it as a remedy. 

He besian his professional experience with three y(‘ars service in the 
Hotel Dieu in Paris, a service of which lu' sjioke with pruh' in after years. 

He accumulated a larire estate, a feat which not all of his followers 
have been able to equal, and, like many others who have achieved inati'- 
rial success, had relatives whom he must helji and some of whom lived 
in one or another of several hoii.sos which h(> owned in Paris, Much 
argument has appeared in the writings of tho.se who have dealt with 
his career as to his religion. It. seems to be withont doubt that he was 
a very definitely religious and Clod-fearing man, but whether Catholic 
or Protestant, has been argued by a number of writer.s. The weight of 
evidence seems to be that ho was a Catholic, but be does not seem to 
have made any public show of his belief. He was married in the church 
of his parish and his children were buried tliero. 

That he was a man of wide knowledge and quite able to form opin- 
ions outside of his own domain seems to be evidenced by Die answer of 
the Duke of Savoy to the French king who wished to send Pare across 
the lines between their two armies to attend a high olTieer who was 
wounded and a prisoner. The Duke refused, .saying, “Ho knows other 
things than surgery,” evidently fearing that entirely loo aeeiirale a 
description of the enemy military dispositions might ho carried hack to 
the French army. 

His time was divided between service in the armies {nid practice in 
Paris, the disturbed state of the times in wliich lie lived providiu- him 
with a large amount of military duly. He cvidenlly went upon his 
first campaign at the age of twenty-.seven because of a’ lack of monev a 
condition which .still sometimes affects the young pliv.sician. He pa.^sed 
the examination for barber-surgeon in 1541, and in 1.554, that for nvis 
ter surgeon. He apparently liad to lake the latter twice, but the reason 
for this IS not Immvn. He learned at least a modest amount of Latin 
before appearing for the Master’s examination. His lack of elas ica 
learning did not depress him for/ said he, Ae.seulapius wrote in his Ian 
guage and he, Pare, had the same privilege. It wa.s in 1537, hi.s first 
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military duty, he performed a great service to our specialty. His re- 
vival of version added tremendously to the resources of the accoucheur 
and was a great service to his patients, who before his time could only 
lie delivered by traumatic destructive operations in the event that labor 
did not end spontaneously. His diseu.ssions of generation and of mon- 
sters were the first of which I know which directed attention to these 
subjects. In his discussion of generation he could, of course, give no 
accurate description of fertilization of the egg as the pioneer work in 
microscopy of Hooke in England, Malpighi in Italy and Leeuwenhoek 
in Holland was not to come for another century. 

Here was a. man of enormous energy and industry, unusual ability, who 
rose from humble beginnings throug’h his own efforts to a commanding 
position in his profession and who contributed greatly not only to sur- 
gery in general but to obstetrics as well. AVe must regard him as one 
of the builders of the foundations of present-day gynecology and 
obstetrics. 

He had some notable contemporaries, for Montaigne and Rabelais 
lived in France at the same time. He and Rabelais lived quite close 
together for a time, and it is sti’ange that we find no mention of him in 
any of Fare's works. Indeed, he is said to have been a parishioner of 
Rabelais for a time. The French in which Pare wrote is quite the same 
as that of Rabelais. One whose knowledge of the language is sufficient 
to enable him to read easily the French of four hundred j^ears ago will 
find great pleasure in reading him in the original. 

He lived to old age and apparentlj'- his vigor of mind and his bold- 
ness remained with him, for in 1590, at the age of eighty-one, we find 
him addressing the powerful Archbishop of Lyon, during the siege of 
Paris, Avhen there was much suffering among the people, and demanding 
that he use his influence for peace. That he attained a high position, 
not only professional!}^ but also in society, we may know from the fact 
that the children of his second marriage had noblemen for god parents, 
the Due de Nemours and the Marquis d’Elbeuf acting as such. He 
served three kings and Henri the second, the ablest of them, regarded 
him as a great friend. The successor of this king, Henri the third, a 
man of much less ability, he served with equal faithfulness evidently 
believing that duty was duty no matter who happened, by the accident 
of birth, to be the sovereign. 

One of the most distinguished of the pupils of the famous master. 
Pare, was Jacques Guillemeau. He was born in 1520 and died in 1613. 
Other surgeons who had to do 'with liis early training were Riolan and 
Courtin but of all his teachers. Pare left the deepest imprint. He had 
the advantage, lacking in the ease of Pare, of an ample early education, 
and he was well versed in the ancient languages. It was he who trans- 
lated the works of Pare from French into Latin in 1582. He had a love 
for belles-lettres and in every way seems to have been a scholarly man 
whose first interest was medicine. AVhile he excelled Pare in learning 
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said “the operations of sinW are learned by the eye ami bj llu 
toneb " This polemic ^vcu^ on for some lime lor in 1iib3 dean J'- 

nn-ote a. Latin thesis entitled “An Sistendo Snn-mimm ‘.mus \el 
Li^atnrat” It ^vas in his (h-sl eumimiEin that we fimt rmd he expies- 
sion so often quoted “I dressed him, God healed him.” This expres- 
sion is found in a number of places in bis ^vorl^s. 

In 1543 appeared his book, jireal in size as well as in matter, lie 
gave a complete discussion of surgery as it was then known logethoi 
n-ith many illustrations. Tlie exeellenee of the latter and the fullness 
of the index at. the end of the book surprise the modern reader. In 
this work we find bis discu.ssion of the generation of man and a ehaider 
on monsters. Some of these, as jiietured in his book, niiglit astonish the 
modern teratologist and seem to have been imagined, as Barry Anson 
puts it, by a combination of Genesis and genetics. Among the. figures 
shown are some which re.seniblc abnormalities familiar to ns all but 
othei's bear no resemblaneo to fetal abnormalities as we know them. 

In this work, in Book 25. Chapter XLVIIl. appeai-s an aeeounl of a 
woman who had a jirotrusioii from the introitns, .seemingly a prolapse. 
This was treated by an operation which aiiiieared to be, a vaginal 
hysterectomy. The woman died three months later, from a jilenri.sy as 
Pare says, and ho was able to obtain an antojisy wbieb disclosed the 
fact that no uterus was present. .Ajiiiarently the o])eration must have 
done away witli it. He pictures pessaries, both ball-.shajied and in the 
form of ring.s. Bomodie.s arc given for vaginal and cervical conditions. 
An illustration appears of a speculum which is mechanically ingenious 
although less effective for the purpose for which such an instrument 
is used than those of today. 

The cruelty of the hot oil and heated iron used for stopjiing hemor- 
rhage repelled him, and we may a.ssume tliat. some of the obstetric, 
procedures of his day must have been eiiually offensive. In 1549 we 
find his first reference to an obstetric subject. It. is contained in a book 
published in that year and entitled “Brief Anatomic (Jolicciian: with 
the method of setting bones: and of extracting infant.s, dead as well as 
alive, from the bodies of their mothers.” This was iirinled in Paris at 
the sign of The Fat Hen. As he had to leave soon after t.his wa.s sub- 
raitted for publication, t,he errors in the text wore corrected with t.he 
pen. In this work we find tlie fir.st reference to podalic ver.sion In 
1573 he published a book entitled “Dix Livres dc Clnrnrqic avee U 
Magasin des Instrumens necessaires a icclle” (10 books of sum-cry with 
the necessary instruments). Here we find pictured a few of the hook 
and curved knives employed to terminate impossible labors Foreen 
were not to appear for another century, and we may well ima-ine tha 
Biese implements and the procedures carried out with them may have 
impelled him to seek a better way of terminating these cases ^ 

While only a small part of his time was devoted to obsietrics and 
to necessanly dunng that portion oi his life „Mcl, w.as not ailed wttS! 


vS 
S 

that 
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temporized in the hope that bleeding would cease.” This may awaken 
memories in the minds of many of us who have met this sort of thing in 
our professional careers. 



Pip 3 — xhe pregnancy and delivery of women. Guillemeau, 1620. (Courtesj 
^ Surgeon General’s Library.) 

His life resembles that of Pare in that his professional experience 
began in the Hotel Dieu where he served as a young man at the outset ot 
his career and in which he, for a time, did military duty. While the 
inventive genius and initiative of his master were absent, he must s i 
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outside the field of surgcpy. oikI Avhile he ^vns a faithful and shill tul 

follow of 11.0 tcaoi,ms.s of I, is .....slor, «o fi...l ..o 
of the hold, restless, scientific pioneer, see.kin- new tiuths an 1 t. . 
to trt now methods: He look what ho had been tan-dit and used i 
eKcelientlv but added nothinp: to it. except a work on the diseases oi 
the eve This, however, was not. loo highly considered by his conteinpo- 
rarieis and bv later authorities is not regarded as an outstandmir ineee 
of work. In obstetrie.s. he took the operation ol version, wlucli he. had 
seen carried out by Pare, and used it to iiood puipose. It is .said that 
he saved the daugliter of Pare by version wlien she was bleedmii 

seriously. 

l.u-i-i'ii.' • 

s<f;- •' - 



In 160& he published a book entitled L'llcnrciix AccovchcmcAil des 
Femmes and in 1621 anotlier entitled Dc lo Grossessc cl Accouchemenl 
dcs Femmes, du gonverncmeni d’icellcs, et morjens dc snhvc.nir aux 
accidens qui lexir arrivcxii (The Prcffiumoi) and Delivery of ^Vomcn, 
Their 3la-n<igement, and the Means of Dealing xoHh Complicaiions) . 
This last w'^as his best wmrk. 

Gnillemeau favored version but condemned ce.sarean section, w’ith 
wdiich opinion we .should probably agree, if ive wnre to Avorlc ’under 
exactly the conditions of his day. He states that “the wmrst things 
which can happen to a woman in labor are hemorrhage and eouvul- 
sions. If either one occurs, immediate delivery is needed.” In speak- 
ing of the loss of patients from obstetric accidents he says, “Wo have 
seen, to . our great regret, death occur because of the stubbornness of 
relatives and friends, or even by the fear of doctors and surgeons wdio 
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of these had been published before but by the time this edition appeared 
the number had grown to 700. He exhibited a commendable broad- 
mindedness in these reports for lie included a number of cases the out- 
come of which had not been favorable. These he characterized as things 
to be avoided, those which were successful being things to imitate. 

He condemned cesarean section and made extensive use of version. He 
illustrates in his book a number of knives and hooks which he used 
when he was compelled to make use of a destructive operation. Among 
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his case reports we find, in observation 26, the account of his meeting 
with Chamberlen and of the latter’s vain attempt to deliver a rachitic 
dwarf who was under Mauriceau’s observation. He concludes the report 
with the observation that the English obstetrician bad gone back to 
London from Paris where there were more skillful accoucheurs than he. 
This unfortunate patient died of a ruptured uterus the next day and 
autopsy showed numerous wounds of the uterine wall made by the 
forceps, which as Manriceau explains, had to be introduced withoiit the 
guiding hand as the pelvis was so small. The experience caused him to 
devise an instrument he called the “tire-tete” means of which he 
believed that such cases could in future be managed. The modern 
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be accorded a place among the real builders o( our specialty, for he 
continued the rvork of Pave in adding version to the resources of 
accoucheur, both by his ivork as a ividcly Imoivn practitioner and as the 
author of two authoritative books. 

In the seventeeth century appeared a leader and teacher of the art 
of obstetrics, Mauriceau. He obtained a large_ early experience m the 
Hotel Dieu in Paris. Details concerning his life are difficult to obtain 
but he seems to have carried on a very large practice in Paris and to 
have served extensively in the capacity of what we should today term 



an obstetric consultant. His basic principle was that an exact laiowledge 
of the anatomy of the reproductive tract and its function must under- 
lie any obstetric teaching. With this statement none of us will disagree. 
In his own published work, however, we may regret that he did not 
make use of anatomic investigations of his own rather than follow the 
old dissectors. Fresh material of his own providing would have been a 
great addition to his valuable work. In 1668 appeared his book, con- 
taining the description of the reproductive anatomy, obstetric technique 
management of the puerperium and of the newborn. This liook went 

eSr*' f » "'Md' the 

edition of 1681 was also printed. .The edition of 1694 appeared in 
lench and to this was added a large number of ease reports. Some 
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None the less, he was a great man and perhaps many of us have seen 
men who have had the same fault without as much justification as had 
Mauriceau. 

Professional differences of opinion in the seventeeth century brought 
forth a greater freedom of expression than we today feel is proper. 
Mauriceau spoke his mind in plain terms in a number of instances. 
The folloMung, concerning the work of one of his contemporaries, 
Viardel, may sexwe as an example: “The notable en’or of a modern 
author, whose book deserves rather to he sent to the butter sellers and 
grocers of the public market to be used as wrapping for their mer- 
chandise than to be distributed to the public to be the cause of dangerous 
consequences because of his bad precepts, and because of the crass 
ignorance of the author, whose method is pernicious.” 

The second half of the seventeentli century was distinguished by the 
appearance of a number of able workers. Mauriceau was the greatest 
but other lesser suns shone in the obstetric sky. Louise Bourgeois 
followed the work of Pare and Guillemeau and insisted on the advan- 
tages of version and rapid intervention in eases of hemoi’rhage. She 
also insisted on the possibility of delivery in face positions. Pineau 
studied the anatomy of the pelvis and drew attention to the abnormali- 
ties caused by rachitis. 

The most notable of those who appeared at this time was Paul Portal. 
The date of his birth is not exactly known but was probably 1630. There 
is a hiatus in the public records of Montpellier, where he was born, of 
about ten years. During this time Portal Avas born. He entered the 
Hotel Dieu in 1650, admission to Avhich Avas not permitted under tAventy 
jmars of age. One of the best sources of information concerning him is 
a thesis submitted for the doctorate in medicine in Paris in 1900 by an 
aspirant named Maruitte. As the thesis Avas passed upon by a com- 
mittee presided over by Pinard aa-^c may assume that it is essentially 
correct. Of his early life Ave knoAV little but that he became AAdiat Ave 
should term today a resident in the Hotel Dieu in 1657, leaving it in 
1663. The teacher of AAdiom he spealts the most Avas Rene Moreau, and 
to him he dedicated his liook. Copies of this are rare today and 
Maruitte speaks of the difficulty he experienced in obtaining a copy 
to use in preparing his thesis. He finally used one AAdiich had belonged 
to Tarnier. I have not been able to find a copy of the original French 
edition but did find one of the English edition printed in London in 
1763. The French title AA^as Pratique des Accouchements Avhile the 
English edition Imre the title The Compleai Practice of Men and Women 
Mid-ivives, or the True Manner of Assisting a Woman in ChUd-l) earing- 
The book itself is quite short and entirely clinical in character. It is 
accompanied by a number of obserAmtions in the manner of Mauriceau ’s 
book, although the number of cases cited is less. He intended it to be a 
record of his OAvn experience and says that it is to be “not only Avhat 
authors have Avritten but Avhat I have seen.” This manifests a healthy 



danforth: presidential, address 


753 


operator, looking at the drawings of tlie instrument, may pel haps hai 
some doubt as to its efficiency. One may wonder what the effect upon 
obstetric progress would have been if the ease given to Chamberlen had 
been a more favorable one and had succeeded. If^ Mauriceau had ac- 
cepted the instrument, with his commanding position and his great 
energy, it would have been made known to the medical world far sooner 
than it was. We cannot commend Chamberlen for trying to sell the 
forceps, but this operative failure ivithheld the help it could give to 
many women for years. 

Chamberlen was sufficiently impressed by Mauriceau and his work 
that he translated his book into English. The English version was pub- 
lished in London in 1716. 

He was acquainted with placenta previa and reports a number of 
cases. He did not recognize the exact state of affairs, however, for he 
believed that the placenta had become loosened from its normal seat 
and had preceded the child into the lower part of the uterus. 


Although he was an acute observer and a skillful operator, we are 
told that even Jove may nod, and so we find him denying the work of 
de Graaf and refusing to believe the existence of the egg in the ovary. 
He carried his skepticism so far as to deny tubal pregnancy although he 
saw at least one which he described and illustrated in Book I, Chapter 5. 
He believed that the swelling in the tube was a hernia of the uterus. 
I cannot take the time to go into all his explanations of the findings 
in this ease but he goes into the matter in detail and indicates how he 
believed the fetus escaped through a tear in the side of the uterus. 


His greatest service was in definitely establishing the technique of 
breech extraction, particularly of the delivery of the aftereoming head. 
His description of this operation in Chapter 13 of Book II should be 
read by every obstetrician as it is one of the important contributions to 
our art. His name alone should be attached to this operation ndthout 
the addition of those of others who merely “re-discovered” what had 
already long been loiown. 


As many great men, he also had a few foibles, which we may easily 
forgive. He seems to have had a rather active appreciation of his own 
worth, which, the circumstances being what they were, is far less of a 
fault than if he had been a mediocrity. 


In the frontispiece of the edition of 1681, we find, under a small 
portrait of himself, the words, “Me Sol, non Umbra, recjit.” His finder 
points toiyard the sun. The implication seems to be that he thought 
some of his contemporaries were less happy than he in their choice of a 
source of inspiration. In his case reports, too, we occasionally find an 
expression of the same feeling when he remarks that he did this or 
tliat to the great amazement of the midwives and surgeons present 
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ill the corpus uteri and therefore seems to have been the first to 
appreciate the true nature of placenta previa. Maurieeau had taught 
that face presentation, when left to itself, will often terminte happily 
but the lesson had not been eompletelj^ learned. Portal, who re- 
emphasized this important fact, did much to fix it in obstetric teaching. 

Among his case reports is one of a hydatidiform mole of which lie 
gives an illustration. His description is accurate. He speaks of the 
vesicles as resembling white currants, or the spawn of frogs. He took 
the specimen home with him for study and invited M. Auzon, of the 
Faculty, to see it with him. He does not give the date of tliis observa- 
tion, but, as in many of his ease reports, he gives the name of the street 
in which the patient lived. The patient recovered. 

He also pointed out the possibility of accomplishing a breech deliyery 
by means of one foot only. The extraction already described by 
Maurieeau is spoken of, the technique given, and he used it liimself. 

His book, which was overshadowed by tliat of jMaurieeau, which was 
still recent, and which went through a number of editions, did not re- 
ceive the attention it merited. Nonetheless, he must be reckoned among 
the builders of our branch of medicine. 

Among the teachers of the eighteenth century two figures stand out, 
those of Levret and Baudeloque. Andre Levret was born in 1703 and 
died in 1780. He devoted himself with enthusiasm to the improvement 
of obstetric technique. In 1739 he received a legacy from a patient, 
a man, by the way, whom he had cared for over a considerable period 
of time and who showed his appreciation by leaving him a sum sufficient 
to free him from the need of earning his entire living. He was on 
terms of great friendliness Avith Louis, erief surgeon of the Salpetriere 
and later permanent secretary of the Royal Academy of Surgery, vdth 
whom he made a number of reports. After the death of Jard, accou- 
cheur of the court, Levret followed him in this office. Numerous students 
came to him from near and far, through Avhom, together with his Avrit- 
ings, his name and teachings became Avidely ImoAvn in his OAvn country 
and elseAvhere. He Avas particularly interested in improving the tech- 
nique of operative obstetrics and in 1747 devised a forceps by the use 
of Avhich he hoped to obAuate the need of ahvays locking the instrument 
at the same point. This he accomplished b}’' the use of three holes in 
the shank, through any one of AAdiich locking could be accomplished, 
the blades being joined at the desired point by means of a peg held 
in place by a small rod. The moAmble point of locking, in principle, 
is not unlike that of the forceps of Kielland, AA’-hich appeared about 165 
jmars later. The instrument still left something to be desired and 
in 1748 he added the pelvic cuiwe Asdiieh since his daj^ has never ceased 
to be a part of the obstetric forceps. The draAvings of these instruments 
are accurate and Avould sei’A^e as excellent specimens of mechanical draAA'- 
ing today. This modification of the forceps constitutes his great addition 
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spirit of observation vaiieh contrasts with the writings of many authors 
who are content to take what has been written by others and to repeat it 
as their oivn and tiiereby prolong error. 


We find in the records of his work evidence that he was an excellent 
clinician. His judgment as to the management of some of the com- 
plications of labor would be agreed to by most of our modern teachers. 
His advice against attempts to hasten labor may well be listened to 
today and his warning against interference without adequate cause 
resembles some of those which have been uttered in the past few years. 
His attitude toward medical literature is shown by his statement that 
"books would be of more value if they reported what has been seen 
and done, these things being told with sincerity and good faith.” 



Fig. C. — Paul Portal. 


Portal differed fi’om Mauriceau in that he was pacific and not given 
to forceful expression of differences of opinion. He commonly refers 
to his contemporaries as skillful surgeons and able physicians, and we 
find no severe criticisms of their work. He did not enjoy a practice 
made up largely of the wealthy or socially prominent; most of his 
patients, as Maruitte tells us, being the naves of tailors, shoemakers, 
giocers, and so on. Hoivever, clinical experience is as well, if not 
better, gathered in the lower ranks of society, and we Icnow that the 
fashionable physician” in many large communities today is often 
not a contributor to the science of medicine. 


He genuine^ contributed to our specialty. He recognized as Man- 
rieeau and Pare liad not, that the placenta may attach elsewhere thar 
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propose ou mis en oxivrage pour les terminer, et de nonveaux moyens 
pour y parvenir plus aisement (observations upon the causes and com- 
plications of various difficult labors, with remarks upon that which has 
been proposed or used to terminate them, and concerning new means 
for accomplishing this more easilj’-) appeared in 1747. A number of 
editions followed, a third revised one in 1762 and a fourth in 1770. 
Another notable work was his L’AH des ctcconcltemens demontre par 
des principes de physique et de meclmnique pour servir d’mtrodxiction 
et de base d des lego^is particulieres (obstetric art demonstrated by 
physical and mechanical principles to serve as introduction and as base 
for private lessons), which was published in 1761. 

An anecdote survives according to which, when he came to care for 
the wife of the brother of the king during labor, her husband, known 
as “Monsieur” during the da 3 ’’s of the Bourbon kings, condescending^ 
said to him, “this ease will make ^mur reputation.” Levret at once re- 
plied, “If mj^ reputation were not alreadj’- made, I sliould not be here.” 

Among his publications is one on polyps, which appeared in 1749 and 
which does not confine itself to potyps of the uterus but includes those 
of the throat and nose. 

He was a great teacher who was not onl.y a skillful operator but who 
also considered the mechanical problems which delivery sometimes 
presents and who went about solving them in a logical manner. His 
great addition to the art of the forceps will probably remain perma- 
nently in the litei’ature of obstetrics. 

The second great figure of the eighteenth century was Baudelocciue. 
He was born in the town of Heilly, in Picardj^ in the Department of 
the Somme, in 1746. His medical studies were canned on in Paris 
where he worked especially in anatomjL surgery, and obstetrics. His 
teacher in obstetrics was Solaj^res with whom he became veiy friendl.y. 
On one occasion Solayres, who became ill, had Baudelocque take over an 
unfinished course and complete the instruction. After the death of 
Solayres, Baudelocque continued teaching. He became a member of the 
“College de Chirurgie” in 1776, his thesis being entitled “An in Partu 
propter Angustiam Pelvis impossibili sjanphj^sis ossium Pubis secanda?” 

I have not been able to find a copj'- of this, but it is said to have placed a 
proper evaluation of this procedure before his countrymen. When 
the Paculte de Medecine and the College de Chirurgie disappeared the 
Eeole de Sante was founded and Baudelocque and Leroy became teachers 
of obstetrics. In 1798 he became Chief Surgeon and Accoucheur of 
the newly built Maternite and began the teaching of midvdves. He 
had the confidence of the public and toward the end of his life Napoleon 
named him First Accoucheur of the Empress. He did not wholly 
escape vilification, as many eminent men have not, and was attacked 
in court after the death of a patient following delivery, and this through 
the action of a confrere named Sacombe. Baudelocque was acquitted 
while his colleague was fined 3000 francs. French justice in the 
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to the field of operative obstetrics and one tvWeh vema.us wrth ns 
end '-e dcnonstvated by tbe 
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Fig. 7, — The treatment of difficult lahor, Levret, 1762. (Author’s collection.) 

hook (crochet d gaine), was another device of a mechanical mind. That 
the two latter instruments have not survived is no criticism of the out- 
standing value of his addition to the forceps. This improved instrument 
decreased the number of destructive operations. Time does not permit 
the discussion of all of his contributions to the art of operative obstetrics, 
bnt Siebold’s statement that he must be regarded as the founder of a 
rational teaching of operative obstetrics seems just. 

His book, entitled Observations sur les causes et les Accidens de 
plusieurs Accouchemens lahorieux avec des remargnes sur ce qui a 
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Baiideloeque had about 150 of tliese students a ,year. They ivere 
taught far more completely than is the case with their sisters of today, 
for they Avere taught to do the operation of version and that of forceps. 
This Avas accompanied by instruction in tlie fundamentals of obstetrics 
and embraced even Amccination, bleeding, and something of phar- 
maceutical botany. The public institutions AA^ere so taken up Avith the 
teaching of midAvwes that physicians AAushing to increase tlieir knoAvlcdge 
of obstetrics had to go to smaller priA'ate institutions. The Maternitc, 
in Baudelocque ’s day, had about 2000 birtlis a year, AAOiieh Avere used 
solely for the teaching of the midAAUA’es. Since these AA'omen, after their 
course of instruction, v^ere scattered oA'er all of France, Baudelocque ’s 
principles obtained a A\ade I’ecognition. 

When many of us Avere students tliere Avere published small books on 
many subjects AAdiich consisted of question and ansAA^ers. These AA^ere 
loiOAAm as quiz compends. WhocA'cr publislied the first one may have 
thought he had an original idea but in 1775 Baudelocque published a 
book for inidAAuves constructed on exactly this principle. This appeared 
in various editions and in 1787 the GoA^ernment had 6000 of them 
printed. In 1806 another edition AA’-as needed. Tavo more folloAA^ed and 
translations Avere made into German and Italian. 

Baudelocque carried the obstetrics of the eighteenth century over into 
the nineteenth, and, as Cutter puts it, integrated the best French teach- 
ing Avith the rapidly deA^eloping English school led by Smellie. His 
teaching Avas upon sound principles and his training of midAAUves, Avhat- 
ever Ave may think of them as a class today, probably AA^as the means 
of bringing to a great number of French women better care than they 
Avould otherAvise have had. While other able men AA^orked in the eigh- 
teenth century Levret and Baudelocque seem to stand apart from the rest 
and to have accomplished more than any other tAvo. 

Pare seems to haA^e been the one to first attack the problem of de- 
livery in difficult labor Avithout in every case sacrificing the infant. 
Before his day, medicine had slumbered for centuries. While his OAvn 
Avoi’k consisted in the re-establishing of tlie operation of version, he 
succeeded in bringing the question of the management of difficult labor 
before the medical Avorld and all the progress Avhich has brought us to 
Avhere Ave are toda.A^ began Avith his AAmrk. Baudelocque regarded J\lau- 
riceau as the first real accoucheur and after him came a group of 
brilliant AA'orkers AAdiose AA'^ork remains in the structure of modern g.Ame- 
eology and obstetrics. In the nature of things but little of the Avork of 
these men AA'^as gynecologic, for aseptic surgerj'' Avas still far aAAay. 
Their AVork AAms fundamental; they laid some of the great foundation 
stones upon Avhich later AA^orkers might build. The French nation today 
has fallen upon cauI times and no one knoAA^s AAdien, if CA^er, it may regain 
something of its former intellectual leadership. But in the days in 
Avhich lived the men of Avhom I have spoken the French AA^ere a great 
people and their contributions to science AA^ere of great value. We 
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eighteenth century seems to have possessed an acuter vision than some 
which we have, known since that time. The memory of this affair em- 
bittered him until the end of his life. He died in 1810. 

He gave much attention to the mechanism of labor and to deformities 
of the pelvis and devised a “Compas d’epaisseur” which was simply 
the beginning of the pelvimeter. AVhile he made use of' version exten- 
sively, he by no means scorned the forceps and devised one of his own 
which was somewhat longer than that of Levret. He was concerned in 
establishing definite conditions under which the instrument sliould be 
used. The problem of too frequent interference seems to have been 
present tlien as now. 
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STUDIES ON HEAD MOLDING DURING LABOR'' 
Howard C. Moloy, M.D., M.S.C., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Columbia University and the 
Sloanc Uospital for Women) 

I T IS a well-known fact tliat during labor the size of the area enclosed 
by the circumference of the fetal head slowly decreases through 
flexion and molding. For this reason investigators, using roentgen 
methods of mensuration, have difficulty in finding an accurate method 
of determining head size and active I’esearch continues. Other workers 
doubt if this problem can l)e solved and l)elieve that obstetrical prog- 
nosis, for borderline eases at least, will continue to depend upon a 
trial of labor to disclose the true signficance of the supposed degree 
of existing disproportion between the head and the pelvis. We have 
been interested in this problem of cephalometiy for some time and be- 
lieve that ultimately methods will be devised Avhich will bring almut 
greater accuracy in prognosis. In the meantime, a chance observation 
has directed our interest toward the question of head molding. This 
observation suggested the possibility that certain changes might occur 
in the base of the sloill, a region hitherto considered too rigid to be 
modified significantly by the forces of labor. The present im'estigation 
has developed from this original observation. 

METHODS OF STUDY 

At bil’th, both in the molded head and the head delivered by cesarean 
section, the coronal and lambdoidal suture lines are either closed or 
show very slight separation (Pig. 1). A separation at these suture 
lines begins shortly after birth and increases rapidly in the postnatal 
period (Pig. 2.). This postnatal separation causes an Increase in certain 
diameters (occipitofrontal) in addition to the increase or decrease pro- 
duced in other cephalic diameters by the disappearance of the physical 
effects of molding. For this reason, molding cannot be studied bj^ com- 
paring the shape of the head at birth to the shape assumed later in the 
postnatal period. 

Another factor which must be considered in the study of molding 
refers to the bending caused by the squeeze effect of labor. The magni- 
tude of the changes caused by the squeeze effect of labor upon the head 
is probably greater than is realized. For instance, we have found that 
the biparietal diameter immediately increases by at least one-half 

‘Read at the Sixty-Seventh Annual Meeting of the American Gynecological Society, 
Skytop Lodge, Pa., June 15 to 17, 1942. 

This study has been made possible ky a grant from the Commonwealth Fund. 
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today are finishing the structure which they, and their eo-workers in 
other lands, began. Most of the great principles have been established 
but much remains to be done in the perfection of technique and the 
furthering of knowledge along physiologic, biochemical, and endo- 
crinologic lines. In the progress which has been made in the last iialf 
century, the Fellows of this Society have borne a notable part. It is 
certain that the contributions of the Fellows of the future will solve 
some of the remaining problems. At a time in which the resouiees of 
the Nation and the lives and careers of our young men are being devoted 
to the struggle against the forces of destruction, we are permitted, 
because of the age of most of us, to continue the constructive work of 
medical science. Maj'^ we so conduct ourselves that not onl,y we ma^^ 
follow well the example set us by some of those who have worked in 
centuries gone before but that we may maintain our Society in that 
high place in which our eminent predecessors have left it. 

When not otherwise indicated, illustrations are by the courtesy of the Church 
Library of Northwestern TJniversit}' Medical School. 
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centimeter as soon as the head is born. The spring effect of the constric- 
tion of the liead hy the maternal passages no doubt disappears veiy 
rapidly after birth, so that it is important to obtain the roentgenolo'’'ic 
examination as soon as the condition of the newborn cliild permfts. 
Examination of the newborn child immediately after birth reveals a 
mobility of the bones of tlie vault and even of those constituting the 
base which cannot be demonstrated to advantage within one hour. 



Fig. 3. — Methods of compression. A, The towel compression binder used to simu- 
late the squeeze effect of labor upon the living infant. ' The constriction force was not 
measured except by a crude index of six and one-half turns of the towel. B, Method 
of compression binder used upon stillborn heads. A strong constriction force, not 
measured, was used. C, Diagram of the interlacing type of binder used in method J?. 

Although this fact was soon realized, it was found to be impossible in 
most instances to obtain the roentgenologic examination within the first 
hour of life because it was necessary to allow the infant to recover from 
the effects of delivery and time was consumed in transit to the roent- 
genological department for the examination. 

In an effort to simulate the squeeze or bending effect of the forces 
of labor, a compression binder was used as illustrated in Fig. 3. This 
method of towel compression exerts its maximum effect between the 
brow and the suboccipital region. The amount of compression used was 
not measured except in a gross manner as expressed by six and one-half 
turns of a towel. 

We have, therefore, used the following two methods for determining 
the effect of labor on the head. 
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Fig. 1.— Lateral view of a markedly of the occlipUal plate is apparent 

and lambdoidal suture lines. Forward displaceme^^^ °n the postnatal period, there is 

with overlapping at the 's.fnhdoidal suture. se^ clegree of this movement. Note 

no compression of the parietal bones to restrict tne c eg^ee 
asymmetrical separation of lateral suture line ( 



Fig. 2. — Lateral view of the example shown in Fig. 1 eleven days after delivery 
reveals separation of the coronal "A” and lambdoidal suture lines. Compare the level 
of the tip of the occipital bone to the maxillary-spheno-occipital line. ACB, in the two 
views. 
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It is true that this landmark may be readily identified in most lateral 
roentgenograms, but the dorsum sellae is a more definite and easilj" recog- 
nizable landmark. Accordingly, a “sphenovertical diameter,” AB, is 
described, extending fi'om the midpoint of the upper border of the 
parietal bone to the dorsum sellae. Another diameter which is dis- 
cussed in this presentation extends from the midpoint of the upper 
border of the parietal bone to a point in space between the tips of the 
superimposed petrous portions of the temporal bone. This distance is 
termed the “midpetrovertical diameter,” BD. It will be pointed out 
later that the angle diverging from the suture line between the sphenoid 
bone and the basioeeiput is modified by molding. This angle is desig- 
nated as the “sphenopetrous angle,” angle F, Pig. 4. 



sellae of temporal bone 

Fig. 4. — Diameters of the fetal cranium moclifleci by molding and applicable for the 
study of lateral roentgenograms. OB, Maxillary-vertical diameter. CAE, Maxillan'- 
spheno-occipital diameter. In the molded heads the tip of the occipital bone is u^ally 
at least from one-half to one centimeter above this line. Immediately after birth the 
tip begins to recede toward the level of this line, and in adults, it is depressM below 
this line. AB, Sphenovertical diameter. BD, Midpetrovertical diameter. FO, Occipito- 
frontal diameter, SB, Suboccipitobregmatic. F, Sphenopetrous angle. 

A study of the base of the sloill (Pig. 6) draws attention to two 
suture lines which may allow bending within the slcull base ; the suture 
line between the sphenoid and petrous portion of the temporal bone and 
basioccipital bone “A,” and the suture lines between the basioccipital 
bone and the occipital condyles “B.” 

As an aid in explaining an interesting mechanism of locking which 
can be demonstrated at the coronal and lambdoidal suture lines, two 
transverse diameters are described which are relatively unimportant foi 
any other purpose. These two diameters are termed the “anterior- 
inferior-biparietal” and the “ posterior-inf erior-bipai’ietal” diameters 
(Pig. 5). The former extends between the anterior-inferior border ot 
the parietal bones at each anterior lateral fontanel. _ The latter ex- 
tends between the posterior-inferior borders of the parietal bone at the 
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1 The comparison of films obtained immediately after birth by cesarean section 
with’ tliose obtained with heads delivered through the maternal passage. 

2. The comparison of films obtained from molded heads before and after the 
use of a compression binder. 

Lateral roentgenograms and, in a few instances, anterop^terior ex- 
Dosnres were obtained as soon after deHvery as possible During the 
earlier part of the investigation a target-film distance of six feet was 
used in 33 case studies. Later a shorter target-film, distance was ein- 
plot^ed in approximately seventeen cases. Likewise a shorter targeLfilm 
distance tvas nsed in approximately fourteen eases which were subject 
to compression to simulate the squeeze effect of labor. 

Although 64 complete roentgenologic studies were made on newborn 
infants, several factors existed which limited the number of cases suit- 
able for study purposes. In most instances, the physical evidence of 
molding in the vault and skull base was slight because no dispropor- 
tion existed between the head and pelvis. G-ood examples of molding 
occur in premature infants due to soft part compression and in average- 
sized infants due to the presence of definite degrees of disproportion. 
In the latter circumstance the disproportion is overcome by effectual 
labor in conjunction with adequate flexion and molding. At the pres- 
ent time, cesarean section is employed not infrequently for moderate 
degrees of disproportion and the head is not given a chance to mold. 
For these reasons the number of extreme examples of molding adequate 
for study purposes in a series of sixty-four cases is not great. In not 
a few instances a case study was excluded because it is difficult to main- 
tain a newborn child in a fixed position long enough to obtain a perfect 
lateral view with satisfactory superimposition of the orbital ridges, the 
petrous portion of the temporal bones, and the coronal and lambdoidal 
sutures. This difficulty is increased with any attempt to use compres- 
sion. A compression binder was used in 14 instances, and although the 
observations reported in this presentation could be demonstrated in all 
these cases, satisfactory lateral views from examples of extreme mold- 
ing were obtained in only two instances in living infants, one of ivhieh 
is illustrated in Figs. 15 and 16. 


A. CEPHALIC DIAMETERS 

It is necessary here to define certain head diameters which are not 
illustrated in most obstetrical texts. The well-laiown occipitomental 
mameter is not satisfactory for the purpose of this study inasmuch as 
it IS impossible to control the position of the lower jaw during the 
loentgeno logic examination. We have chosen a diameter which is some- 
what comparalile to the occipitomental diameter and which extends be- 
tween the upper incisor tooth and the midpoint of the parietal bone 
along the median sagittal suture (Fig. 4). This distance is termed the 
maxillary -vertical diameter,” CB. A line drawn from the tip of the 
upper incisor tooth through the tip of the dorsum sellae and extended 
0 the circumference of the skull posteriorly mav be termed the 
a Sn^e''^'u diameter. ” CAE. It is also desirable to use 

l)-isi nt the distance between the vault and the 

^ vl ’ Calkins have described the vertical aur 

iculo-verlex distance extending from the midpoint of the paSmal W 

‘ ong 1 s upper free border to the plane of the external auditory meatus 
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posterior lateral fontanel. When slight Init iiniforin pressure is ap- 
plied over each parietal eminence of a living newborn infant, all trans- 
verse parietal diametei’s are reduced in size and tlie median sagittal 
suture closes and may overlap. Under these circumstances, tlie anterior- 
inferior-biparietal diameter is shorter than the bifrontal diameter and 
the posterior-inferior-liiparietal diameter is shorter than the Avidth of 
the base of the occipital plate (bi-oecipital diameter). This fact can 
be demonstrated easily in the newborn infant when pressure is applied 
at the parietal eminences. Tlie loiver third of tlie occipital bone oi^er- 
rides the adjacent border of the parietal bones and, in front, the frontal 
bones override the adjacent lower aspects of the anterior border of the 
parietal bones just aboAm the anterior lateral fontanel. 

B. METHOD OF FILM COMPARISON 

Taa^o fixed points, the tip of the dorsum sellae and the most prominent 
upper incisor tooth, Avere cho.sen AAutliin tlie liead in order that land- 
marks around tlie circumference of the head as sIioaa'ii in a lateral roent- 
genogram may be compared to each other under identical conditions. 
For tracings and for comparison of any tAA'o individual lateral roentgeno- 
grams, the sharp tips of the dorsum sellae on the tAvo films are first 
superimposed and the upper incisor tootli on one film is shifted to meet 
the line joining these tAA’^o points on the other. 

OBSERA^ATIONS 

A. Comparison of Molded and TJnmolded Heads. — It is possible to 
identify Avith accuracy on a lateral roentgenogram the folloAA'ing cardi- 
nal landmarks AAdiicli are commonly displaced in molding; i.e., the 
points of origin of the oeeipito-frontal diameter, the posterior-superior 
angle of the frontal bones at tlie anterior fontanel, the midpoint of 
the free edge of the parietal bone along the median sagittal suture, the 
tip of the occipital bone, the posterior-inferior edge of the occipital 
condyles at the base of the skull, and the superimposed tips of the 
petrous portions of the temporal bone. The direction and degree of dis- 
placement of these landmarks may be appreciated by comparing their 
relationship in a series of heads demonstrating marked molding AAuth a 
small series of unmolded heads deliA'ered by cesarean section (Fig. 7). 
The small number of cesarean section cases used in this diagram is 
explained by the fact that these eases Avere selected from the series as a 
whole upon the requirements of the folloAving factors ; a six foot target- 
film distance, average size child, vertex presentation, and the employ- 
ment of either the elective type of operation or operation after a very 
short trial of labor. 

A study of this composite diagram draAvs attention to the folloAAung 
points AAdiich indicate the trend in molding and Avarrant more detailed 
consideration. 

1. The most marked change caused by molding is indicated by the 
A'^ariations in the position of the mid point of the upper border of the 
parietal bone at the highest point of the vault (G, Fig. 7). This change 
indicates an increase in the maxillary-A^ertical and sphenoA-ertical diam- 
eters. 

2. The Amriations in the position of the midpoint of the A-ault of the 
skull (foi’AAmrd and backAvard range) AA'ould seem to indicate that the 
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our present concept of the mechanism of head molding. This concept 
has been described accuratelj^ by Holland as follows : 

“The head consists of a noni'igid shell composed of loosely joined 
plates of pliable bones joined to a rigid base. The greatest bending of 
individual bones occurs in the parietal and frontals ; the occipital hone 



FIs'. 8. — Lateral view of a well-molded fetal liead. Note the acute sphenopetrous 
angle (F), and the long sphenovertical diameter (BD), and the long maxiliary-ver- 
tical diameter (AD). 




Fig-. 9 . — Lateral view of an unmolded fetal head delivered by elective cesarean 
section. Note the obtuse sphenopetrous angle (F), and the short sphenovertica 
diameter (BD), and the short maxillarj'-vertical diameter (AD). The tip or ria 
occipital bone is above the maxillary sphenooccipital line. ARC. in the tnoWed neao 
(■Fig. 8), but in the unmolded example (Fig. 3). it is situated at the level of mis 
line. 
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3. There is a definite decrease ni the occipitofrontal diameter ( , 

^^4 The Dosition of the posterior-superior angle of the frontal bone 
is fairly constant in molded and mrmolded lieads altbong|^ there is s rg r 
elevation and slight baclavard displacement 0- , _ 

5. The tip of the occipital bone is displaced slightly forward, ^ 
more important change refers to the elevation of tlm tip in mold 
heads as compared to the cesarean section group {V, if ig. i). 



Fig. 7. — Tills composite diagram shows the variations in the positions of the fol- 
lowing landmarks on the circumference of the fetal head. ( d ) the frontal origin of 
the occipital-frontal diameter, (B) the posterior-superior angle of the frontal bone, 
(C) the midpoint of the parietal bone along the vault of the skull, (U) the tip of the 
occipital bone, (E) the occipital origin . of the occipitofrontal diameter, (F) the 
posterior-inferior extremity of the occipital condyles, (G) the posterior extremity of 
the superimposed petrous portion of the temporal bone. Tlie films were compared by 
superimposing the tips of the dorsum sellae in each film. The upper incisor tooth on 
one film was adjusted until it coincided with a line joining the dorsum sellae and the 
upper incisor tooth on the other film (line XX). The outline of the molded head and 
the unmolded example were traced from the case studies illustrated in Pigs. S and 9. 
Molded heads, solid dot • ; unmolded heads, small circle o. 


G. The tips of tlic occipital condyles are also elevated and this change 
may be associated ivith the elevation of the tip of the occipital bone 
(F, Pig. 7). 

7. There is elevation of the distal aspects of the superimposed petrous 
portion of the temporal bones {G, Fig. 7) which reduces the size of the 
sphenopetrons angle. 

S. The variations listed in five, six, and seven .suggest that elevation 
01 tile entire base of the skull behind the sella turcica may occur in 
molded heads. 

before attempting to describe these changes in detail, it is of inter- 
est to determine the differences between these observations as listed and 



772 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


on the backward and forward movement of the occipital plate at the 
occipital hinge; bending of the bones is secondary to this and is, of 
course, a very necessarj^ accompaniment.” 

Many years ago Ballantyne recorded important observations on head 
molding in a treatise on Ante-Natal Pathology and Hygiene. He ques- 
tioned the^ concept that the occipital plate actually demonstrates the 
great mobility during labor which can be elicited in the newborn or 
stillborn infant. However, he also believed tliat “there is no molding 
of the basi cranii during labor, and it is fortunate for the fetus that 
there is not.” 

It vdll be observed that tliese deseidptious differ chiefly in regard to 
the question of changes in tlie base of the slcull. 

The shift and displacement of anatomical landmarks suggested from 
the study of Pig. 7 are shown to advantage by tlie comparison of lateral 
and anteroposterior roentgenograms of a markedly molded head and a 
well-formed unmolded example (Figs. 8, 9, 10, 11). These two exam- 
ples were chosen from the case studies used to construct the composite' 
diagram illustrated in Fig. 7. 

The sphenovertieal diameter (BP) as well as the maxillary- vertical 
diameter (AD) are markedly increased in the molded head. The in- 
crease in these diameters can be caused by two factors: free bending 
of the parietal bones both in the sagittal and coronal axis, or elevation 
of the parietal bone; or by a combination of both. Tlie free bending 
along the vault is apparent in Pig. 8 and the diffei'eiice in contour of 
the parietal bones in molded and unmolded heads in the coronal axis 
may be observed by comparing Pigs. 10 and 11. Elevation of the entire 
parietal bones can occur onlj'' through separation at the lateral suture 
lines at the base of the skull and separation to a considerable degree is 
shown in Fig. 10. Little attention has been directed to the lateral 
suture lines, and, in most obstetrical texts, diagrams devised to show 
the effects of molding fail to indicate separation at this point. Marked 
separation of the lateral suture line is not observed in fetal heads show- 
ing slight evidence of molding. It would seem that separation at this 
suture line occurs chiefly in extreme examples of molding when the 
stress of labor produces a greater inci’ease in the sphenovertieal diameter 
than can be gained by free bending of the parietal bones along the 
vault of the skull. Likewise unequal separation occurs at this suture 
line if the vault of the skull is displaced forward by unusual pressure 
applied to the occipital region of the head (Pig. !)• 

The reduction in length of the occipitofrontal diameter is caused by 
several factors. First the frontal bone itself may Im flattened by direct 
pressure if the bone is not too calcified (compare Pig. 1 and Fig. 8). 
The bending of the parietal bones along the sagittal suture line causes 
a slight reduction in width of each parietal bone which slightly reduces 
the occipital-frontal diameter. Pi’ee bending and forward displacement 
of the occipital plate reduces it still further. 

B. CHANGES IN THE BASE OF THE SKULL CAUSED BY MOLDING 
AND INCREASED BY COMPRESSION 

The study of the composite diagram illustrated in Pig. 7 suggested 
that elevation of the entire base of the skull behind the sella turcica 
may occur in molded heads. These changes may be observed in the 
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is more rigid and, althoiigli it becomes bent to a certain extent, con- 
fines itself chiefly to the role of moving backward and foi-ward on the 
occipital hinge carrying with it the rest of the vault. The vault of the 
skull is plastic as a whole and can, within limits, change shape in most 
directions, but alterations in the shape of the head are chiefly dependent 



Fig. 10. — Anteroposterior view of case study in Fig. 8. Note the separation of the 
lateral suture (A) and tlie vertical position of the greater wing of the sphenoid and 
squamous portion of the temporal bone (JS). 



(AL^'t^o siope''oT°the’’BTe<^^^^^^^^ 9- The lateral suture is closec 

temporal bone (B) is le^s^ vcruc^l tLn in w squamous portion of tS 

tUftoronce in curx-a\«re of%^i"e^‘j;rr}et'irbon"es''lg- tife 
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Fig. 13. — Lateral view obtained after compression was applied to case study 
in Fig. 12. Compression causes an increase in the sphenovertical diameter, ou 

the midpetrovertical diameter, BG, remains approximately constant. The sphenopeirou 
angle, F, is made more acute by compression. 
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base of the skull to advantage in the lateral views shouoi m Figs. 8 
and 9 In the unmolded head (Fig. 9), the base of the skull is flat and 
the sphenopetrous angle is obtuse. In the molded head (Fig. 8) this 
angle (F) is quite acute and the petrous portions of the temporal bone 
appear to protrude into the posterior-inferior aspect of the cranial 
cavity. The entire occipital region, including the occipital condyles 
and the occipital plate is elevated. As a result, the tip of the occipital 
bone is elevated from one-half to one centimeter above the maxillary- 
sphenooccipital line (Figs. 8 and 9, line ABC). In the postnatal period, 
the tip of the occipital bone descends still further and in the adult is 
at an even lower level to the maxillary-spheno-occipital line. 

Elevation of the occipital plate is associated with elevation of the 
occipital condyles and the superimposed edges of the petrous portion 
of the temporal bone. The degree of elevation of these two landmarks 
at the base of the skull is indicated in the skull outline of these two 
heads illustrated in Fig. 7. Elevation of the occipital plate is dependent 
upon bending at the apex of the' sphenopetrous angle or Avithin the 
occipital condyles (see Fig. 6 and Figs. 8 and 9, angle F). The spheno- 
petrous angle is more acute in the molded head. 

With molding, changes may occur in the slope of the squamous por- 
tion of the temporal bone and the greater Aving of the sphenoid bone. 
It becomes more vertical in molded heads and flares outAvard in .the 
uiunolded forms, indicating that molding decreases the diameter be- 
tAveen the crests of these bones in the region of the lateral suture lines 
(Pigs. 10 and 11). This again demonstrates a change in the bones at 
the base of the skull. 

It is difficult to demonstrate basal changes in the average ncAA'-born 
liead because in the average case the change is slight and even in marked 
cases restitution occurs almost immediately. We, therefore, employed 
a method of toAvel compression to simulate the squeeze effect of labor 
and so increase the changes observed and described in the ease studies 
illustrated in Figs. 8 to 11. For safety, the method was first used upon 
a stillborn infant. We subjected the head to a considerable compres- 
sion using the method illustrated in Fig. 3. The lateral roentgenograms 
sboAvn in Pigs. 12 and 13 Avere obtained. It Avill be obseiwed that there 


IS a marked diminution in the size of the sphenopetrous angle (F). 
There is a sliglit increase in the length of the sphenovertieal diameter 
{AB) as would be expected. It is interesting to observe that the mid- 
])ctrovertical diameter (BG) remains fairly constant indicating that 
elevation of the condyles has preA'ented an mcrease in this diameter as 
the petrous portions of the temporal bone are eleAmted also. 

outline of the vault is traced on copying paper on one film 
if V"' outline of the head in the compression film 

^ compression film has been de- 

Fi' llr'TM ‘dC ”7 '"I""'’ centimeter 

= )• his diagiam also sIioaa’s that the midpetrovertical diameter 
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Fig. 16. — Lateral view obtained after compression was applied to case study shown 
m Fig. 16. 

A comparison of these views. Figs. 15 and 16, show changes which are almost 
identical to those noted in the stillborn case study of Figs. 12 and 13. In Fig. 16 
compression has caused an increase in the length of the sphenovertical diameter AB, 
and the sphenopetrous angle, F, is more acute than in the resting lateral Fig. lo. 
In both views, the midpetrovertical diameter CB is fairly constant and has not been 
affected by compression. 



Fig. 17. — Superimposed outlines of the lateral vietvs illustrated in Figs. 15 and 16 
show the degree of change in the vault and the skull base caused by compression. 
Solid outline, resting lateral vietv. Dotted outline, compression lateral view. 
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Illustrates the effect of compression. These films were compared by superimposition 
of the line A'A’ joining the incisor tooth and the tip of the dorsum sellae (case study 
of Figs. 12 and 13). The degree of elevation of the occipital region in the compres- 
sion case (dotted outline) as compared to the resting lateral (solid outline) indicates 
the amount of bending which occurred behind the sella turcica. 



Fig. 15.-Latcral view of the living fetal head obtained one hour after delivery 
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B. THE MECHANISH OP LOCKING AT THE CORONAL AND 
LAMBDOIDAL SUTURES 

Examination of the suture lines and the liinge action of the occipital 
plate in stillborn infants after the scalp is reflected shows several in- 
teresting facts. When pressure is applied to the parietal bones laterall}', 
the median sagittal suture closes and all transverse diametei'S are slightlj" 
reduced in size. The diameter between the anterior-inferior borders of 
the parietal bones at the anterior lateral fontanel (the anterior-inferior 
biparietal diameter, see Pig. 5) is narrower than the bif rental diameter. 



V 


i. . A P 

Pig. 18. — Locking mechanism as demonstrated on tiie stillborn infant after scalp 
has been reflected. When pressure is exerted between the parietal bones a form 
of locking occurs at the junction of the middle and lower third of the coronal suture 
(see arrow). 

The posterior edge of the frontal bone along the coronal suture, there- 
fore, crosses the anterior edge of the parietal bones on either side as 
these lines converge toward the anterior fontanel (see Fig. 18). As a 
result, an effective locking occurs at the junction of the lower and 
middle third of the coronal suture which limits to a great extent any 
forward displacement of the parietal bones. This observation may 
explain the fairly constant position of the posterior-superior angle of 
the frontal bones for both the molded and unmolded heads as revealed 
by Pig. 7B. For this reason, it is unusual to find any overlapping 
along the coronal suture except to a very slight extent at the posterior- 
superior angle of the frontal bones. The apparent overlapping of the 
parietal and frontal bones is not true overlapping but is brought about 
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is not increased in the eompression outline because the posterior aspects 
of the base of the skull, i.e., the occipital condyles and the petrous por- 
tion of the temporal bones, are elevated by the compression. 

It seemed sufficient!}'' important to attempt to produce these findings 
in the head of a living newborn infant, and after due consideration it 
seemed that no harm would result from the use of gentle towel com- 
pression. As a matter of fact, the mobility at the base of a well- 
molded fetal head, especially in the negro race, can be demonstrated 
immediately after birtli by hand pressure between forehead and occiput. 
Quite distinct movement in the bones of the skull base below the lateral 
suture lines can be appreciated. A compression binder ivas used on 
nine living infants. Although the changes described above were noted 
in all these eases, the use of the towel obscured landmarks necessary 
for the proper iiositioning of the head for x-ray examination. Perfect 
lateral views suitable for illustration purposes were obtained in only 
two instances and one of these examples is shown in Pigs. 15, 16, and 
17. These films show eompression changes in the skull base and cranial 
vault which are identical with the changes observed in the stillborn 
case study illustrated in Figs. 12, 13, and 14, and in living newborn 
babies immediately after delivery (Figs. 8 and 10). 

It will be observed that the midpetrovertieal diameter is not in- 
creased by towel eompression in a living child quite similar to the 
situation created by compression in the stillborn infant (Pigs. 12, 13, 
and 14), Tliis is an important observation. It suggests that in average 
molding the tentorium which is attached to the petrous portion of the 
temporal bone will not show increased tension. It has ahvaj's been 
ai5sunied that, in molding, considerable tension is placed on the ten- 
torium ccrelielli by elevation of the vault of the skull. It would seem 
that increased tension in the tentorium may not occur in the average 
case because the petrous portion of the temporal bone elevates and so 
prevents tension in spite of the fact that the sphenovertieal diameter 
is increased in length. 

Prom the study of all these examples, the nature of molding seems 
to be as follows: 


1. Tliere is an increase in the sphenovertieal and to a lesser extent in 
the maxillary-vertical diametei's. 

2. The sphenopetrous angle is made more acute through bending at 
1 10 suture line exi.sting between the sphenoid and basioeciput. 

3. The occipital condyles are elevated. 


4. Tlie petrous portions of the temporal bone are elevated. 

•>. Tile occipital plate is elevated. 

<». The vault, of the skull, i.e., the occipital and parietal regions 
displaced forward. ’ 


is 


K-Jn f diameter is constant because, with eompres- 

m-nnt behind the sella turcica is elevated and therebv 

iii.imt.iins a constant length to this diameter. 
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application of forceps n^as made to a stillborn infant after the scalp 
had been reflected. As soon as slight pressure Avas exerted by the 
forceps in the biparietal diameter, effective .splinting of the cranial vault 
occurred and as pressure Avas increased, the effectiveness of the locking 
mechanism at the coronal and lambdoidal sutures became more apparent. 
With the head thus held, the A'ault as a Avhole becomes relatively im- 
mobile and considerable external pressure is required to depre.ss any 
single bone. During labor, betAA’cen contractions, the occipital plate 
may underride the parietal bones at the lambdoidal suture lines, and 
in front, the frontal bones may also .slide under the parietal bones. 
HoAvever, AAnth a contraction, the constriction forces AA'hieh reduce the 
biparietal diameter bring about this mechanisjn of locking at the coronal 
and lambdoidal suture lines Avliielj jireA'cnts and may even reduce over- 
lapping and so protects the cranial contents from injury. It is evident 
that after this locking meehani.sm lias occurred no furtlier molding of 
the vault by overlap of bones can take place. Further molding Avith 
diminution of the occipitofrontal and inci-ease of the .sphenovertical 
diameters does, hoAAmver, take place as tlie labor goes on and the com- 
pression forces continue to act. The explanation of this is to be found 
in a study of the base of the skull. It has liitlierto been believed and 
taught that the base of the skull Avas rigid and undenvent no molding. 
Studies of our roentgcnogTams disprove this. 

CONCLUSIONS 

This inAmstigation draAvs attention to clianges in the base of tlie 
skull, a region hitherto considered unaffected by the stress of labor. To 
demonstrate and magnif3^ these changes, a compression binder was used 
to simulate the squeeze of labor. Certain cephalic diameters have been 
described Avhich are directly affected bj- these changes. During ex- 
treme molding the midpetrovertieal diameter remains constant. We 
believe this observation is important since it Avould infer that it acts 
in a protective manner to aAmid tension on the tentorium cerebelli. 
This investigation, hoAveAmr, is concerned Avith a discussion of skull 
changes rather than Avith the influence of tliese changes upon intra- 
cranial mechanics. The concept of the mechanism of molding brought 
out bj^ this investigation is that there is locking of the frontal and 
pai’ietal bones at the coronal suture, and to a lesser extent, of the occipi- 
tal and parietal bones at the lambdoidal suture. This mechanism of 
locking alloAA^s bending and displacement in the Amult because there aie 
compensating changes in the base. Basal changes consist of elevation 
of the occipital region Avith bending at the sphenopetrous angle. 

Although this study is a part of the larger problem regarding the 
question of disproportion betAveen the head and the pelvis, no construc- 
tive ideas regarding the estimation of head size liaA'e been developed. 
We believe the changes obserA'ed are important enough to reiiort in the 
hope that the observations may be confirmed bj’’ other v'orkers. 
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by the elevation of the parietal bones which changes the direction of 
the anterior fontanel from a horizontal to a more vertical plane. This 
is really pseudo overlapping. 

A similar but less elfeetive mechanism of locking occurs at the lamb- 
doidal suture (Fig. 19). In a newborn infant, the occipital plate has 
a considerable range of movement forward and backward on the occipi- 
tal hinge which results in overlapping, as the occipital plate is depressed 
under the posterior free edge of the parietal bones. As soon as pressure 





f’lovc the posterior lateral fontanel Tu r / distance just 
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DR. LEROY A. CALKINS, Kansas City, Mo. — L ike Dr. Cosgrove, I feel that 
this is possibly a portentous move in the flirection of a truer knoivledge of clinical 
obstetrics. Perhaps it does not make so much difference which one of the 16 types 
of pelves we are dealing with as it does how the passenger fits into and goes through 
that pelvis. 

Some 20 years ago I made an attempt to solve this particular problem of head 

molding, at the suggestion of Dr. Litzenberg, I tried to answer the age-old ques- 

tion of whetlier birth molding is a change in shape only or is, in part, a change in 
size? I attempted this on the basis of measurements by water displacement, com- 
paring the well-known differences between dead born infants and livebom infants, 
as well as the differences between those infants delivered by cesarean section and 
those delivered after a rather long and difficult labor. My attempts indicated 
roughly that there were no changes in size, but the measurements were subject to 
such inaccuracies that I did not publish the observations. I am very glad there- 
fore to see this beginning made b}' Dr. Moloy to prove that birth molding does 

not involve any change in size but only a change in shape. 

Dr. Moloy refers rather late in his paper to the protection the infant has 
against overcompression by forceps application, due to “locking” at both the 
coronal and lambdoid sutures. That is all very well if the forceps are correctly 
applied and there is no asynclitism. I think, however, a warning should be sounded 
that if the forceps happen to bo oblique this “locking” might not be so favorable. 

DR. BENJAJrrN P. WATSON, New Youk, N. Y.— What interested me most 
in this work was the demonstration that molding is not limited to the vertex but 
that the base of the skull takes part in it. We have always taught that the base 
of the skull is the fixed portion and that all molding occurs in the vertex. But if 
you take a stillborn baby and compress the head in the occipitofrontal diameter 
you w’ill feel very definitely that angulation occurs at the base of the skull. It 
is just like a hinge. That to me is a totally new concept and I think is one of 
the most important things brought out in this paper. 

DR. FRED L. ADAIR, Chicago, III.— Dr. Moloy’s contribution is important, 
both for a better understanding of the physiology of labor so far as the fetus 
is concerned, and also with reference to the fetal pathologj’^ which results from 
the abnormal types of labor. We should recognize, liowever, tlmt we may have 
compression of the head without molding; although we never have molding without 
compression. The child ’s head is not a perfect sphere nor the birth canal a perfect 
cylinder, wdiicli makes considerable difference in the causation of head injuries. 


DR. MOLOY (closing).— I ivish once more to emphasize that in any routine 
series it is now rare to find extreme molding resulting from a delivery during vhicli 
a definite degree of disproportion was overcome by flexion and molding. It is m 
this type of case that the vault and especially the base of the skull shon the 
changes described in this report. At the present time, cesarean section is emplojed 
frequently in borderline cases of disproportion as in the case study illustrated m 
Figs. 15 and 16. Here the degree of disproportion was great enough to consider this 
method of delivery several times during the long labor. This case was the one nhich 
showed marked changes in the base of the skull when compression was used. 
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DISCUSSION 


DR. SAMUEL A. COSGROVE, Jersey City, N. J.— It seems to me that the 
new concept of molding which Dr. Moloy has presented consists essentially in his 
statement that the bones of the base of the skull partake in a change in- relation- 
ships, due to molding, in addition to the changes of the calvarium, which have 
long been recognized. He has presented certain evidence in support of this concept. 

I hope as he does that his observations will be confirmed by other workers, for 
1 am afraid that the evidence presented, and that is all which we have at this 
time to go on, might fail to be strongly convincing. For instance, in the two 
films comprising Figs. 1 and 2, the sphenopetrous angle is just about the same im- 
mediately after birth and eleven days later. Had much distortion originally existed, 
is it not reasonable to suppose that it would have changed in eleven days, as that of 
the calvarium so plainly has? 

In Figs. S and 9 are pictures of different heads. Contours of the same parts 
may well vary in different individuals without relation to the effects of compres- 
sion. In Figs. 1 and 2, tracings of the contours of the bones themselves do not co- 
incide in the two pictures. This .suggests that slight changes in the angle at which the 
two films were taken may also account for the apparent difference in relationship. 
In Figs. 12 and 13, tracings of the contours of the bones in the two films almost co- 
incide, the difference being too small to be significant. In Figs. 15 and 16, the ap- 
parent difference is obtained by superimposing an arliitrary artificial line in the two 
films. When the contours of the hones are superimposed, the difference in relation is 
much less apparent. 

I have, however, no desire to be hypercritical, for I think his work has most 
important clinical implications. If true, it means: (1) that such basilar molding 
occurs only in relatively high degrees of disproportion; (2) that it is the last 
part of total molding to take place; (3) that it i.s the slowest and most difficult 
part of molding; (4) that engagement cannot be complete before it has been aceom- 
pbshcd; (5) that this takes lots and lots of time; (G) that therefore arbitrarv 
mutation of time for the duration of tlie second stage are invalid; (7) that the 
.iccomphshment of complete molding, and not the complete dilatation of the cervix 
iccomos the most imvoriant criterion for the proper exhibition of artificial inter- 


universal realization of these implications of Dr. Moloy 's work 
a id If thercy current premature and pernicious interference can be redu'ced ther 
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CLASSIFICATION OF THE OBSTETRIC PELVIS BASED ON 
SIZE, MENSURATION, AND MORPHOLOGA^^' 

Kylk B. STEELE,t M.D., AND Cabl T. Javert, M.D., New York, N. Y. 
{From the Department of Obstetrics and Gynecology, Cornell University Medical 
College and the New Yorh Hospital) 


S IZE has been the criterion most generally employed by obstetricians 
for dealing with the obstetric pelvis regardless of the -underlying 
etiology, pathology, or morphologj'-. Mensuration, through internal and 
external pelvimetry, has supplied the means for' classification. The 
present clinical results have been attained on this basis. 

The roentgen ray techniques have provided information as to mor- 
pholog}'^ and have made x-ra}'^ pelvimetry possible for the determination 
of size and have provided a knowledge of labor mechanisms. The 
close interrelationship of all of them has been established. Further ad- 
vance and greater precision in obstetric practice through the utilization 
of this loiowledge are to be expected. It is evident that the first step in 
this direction is a provision for morphology in pelvic classification. Two 
morphologic classifications have been recently proposed and dissimilar 
methods of radiographic study are employed by their advocates. Mor- 
phology is determined in different Avays. It is the purpose of this com- 
munication to consider these classifications, as well as the methods of 
diagnosis, and to outline a method of approach Avhich combines the best 
features of each. 


HISTORICAL 

Classifications of the obstetric pelvis have been under discussion for 
the past 241 years. Van Deventer is credited with the first classification 
in 1701. Pelvic mensuration was employed by Baudelocque, Smellie, 
Micliaelis, and Litzmann. Anatomists and anthropologists have long em- 
ployed moi-phology as a basis of classification as illustrated by the work 
of Stein, Weber, and Turner. Thereafter, etiologic and pathologic classi- 
ncations were advanced by Schauta, Tarnier-Budin and Breus and 
Kolisko. In this country, Williams in 1903, provided a classification 
based on a combination of the earlier concepts. He Avas supported in 
Ins AuoAvs by DeLee. In the recently proposed morphologic classifications, 
ilioms advocates the study of form by means of mensuration and the 
pelviscope AA'hereas CaldAvell and Moloy employ direct observation of an 
unuistorted image m the precision stereoscope. Very recently (19411 
proposed a combined etiologic and morphologic classification! 

inTatoT'"” 

»>• o,,e. 

I Dr. Steele died June 18, 1942. 
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Thoms has popularized the centimeter grid technique for securing an 
image of, and measuring the superior strait. The plane of the antero- 
posterior diameter of the inlet has been obtained by means of external 
anatomic landmarks, and the grid has been exposed in an inclined posi- 


GYNECOID 


ANDROID 


ASYMMETRICAL 



Fig. 3. — ^Anteroposterior and transverse diameters are not a true index of morphology, 
nor of volumetric capacity, at the pelvic brim. 

tion. This has resulted in unequal distortion of the anteroposterioi and 
transverse diameters of the inlet because the transverse diameter is 
as much as 2 cm. below the anteroposterior diameter, as has a , 

pointed out by Snow. In a study of di’ied pelves, emplo 3 '’ing the orig 
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The etiologic olassifieations, iuehiding that ot 
Tiolvps into normal and contracted forms. Eliminating tlie laie P^t 

logic lorais and comparing the 

ibont 99 per cent of all pelves, one finds that about bb pei cent ai e o 
mal and adequate and 15 per cent contracted. In either group, ^^l^^^ifi- 
cation according to pelvic morphology can be carried out as indicated in 
Pio- 1. The term growth variants long employed by anthropologists is 
alf inclusive as to the etiologic factors, namely, growth hormones sex 
hormones, nutrition, retardation, mechanical stresses, etc. The etiologic 
role of these has not lieen clearly established, but they probably influence 
size and morphology. 


OBSTETRIC 


PELVIS 


NORMAL 85% 


15% CONTRACTED 


LARGE, AVERAGE 

I 

NORMAL FEMALE 


GROWTH VARIANTS 

hormones, diseose, elc. 


SMALL 

1 

6.C.T., F.T., S.F.. etc. 

MALE 


GYNECOlO ANTHROPOID ANDROID PLATYP 


BRACHYPELLIC DOLICHOPELLIC 


ELLOID 


PLATYPELLIC 


MESATiPELLiC 


Fir. 1. — Showing how growth variants influence sise and morphology of the obstetric 

pelvis. 


RKCENTLY PROPO.SED IfORPHOLOGIC CLASSIFICATIONS 


Thoms has proposed a clas.sification based ipion morphology of the 
pelvic brim. A study of distorted roentgen ray image.s lias provided the 
haekgronnd lor his elassifleation. Thoms describes only four types. As 
a specific criterion to determine moi'phology, he uses a simple relation- 
•ship of the anteroposterior and transverse diameters and has regarded 
this as an adequate index of form, wliieh is essentially the method pro- 
po.sed by Turner in 1866. Omission of the android tA'pe of inlet is espe- 
cially noteworlliy. • ‘ 


The rolatiomship of the anteroposterior diameter to the transverse 
Uiamctcr ot the inlel is not always a true index of form, as showui in 
)'i,v ■ ^ anteroposterior and transverse diameters are the same in all 

ice figures. It is manifest that this index fails to show (1) shortenino- 
sorvr sagittal diameter; (2) narrou-ing in the forepelvis ; which 

fen -ilc und nr"" ' ^ well-known pelvic types, namely, male and 
p i t I’f u asymmetry, palciilation of pelvic capaeitv on the 

.-IS of these diameters is also inaccurate, as indicated in Fi^. 3. 


X 


Y 


Fig-. 4. — Lateral film. Base line X-Y is drawn perpendicular to the centimeter rule 
at the lower tip. Anteroposterior diameter of the inlet 0-0 is drawn in the plane of 
the ileopectineal lines projected on the sacrum and s.vinphysis. T-S is a perpendicular 
to the inlet drawn through the bases of the ischial spines; and provides the plane of 
the transverse diameter of the inlet. If continued upward, it passes through the iliac 
crests. A coronal plane in the transverse diameter divides the entire pelvis into 
anterior and posterior segments. C-T and T-O are the posterior and anterior sagittal 
diameters. Points T, AT, PT, S and Tu, mark the vertical heights of their respective 
transverse diameters (shown in Fig. 5) from base line X-Y. 



Pig. 5.— Frontal film. Showing the transverse {T,-T^) anterior ajid posters trans- 
verse (ATi-AT-, PTi-PTz) diameters, interspinous (Si-Sn), and intertuberous ( J 
diameters. These can be measured on distorted scales correspo^m& to tne 
heights, T, AT, PT, S, and Tu, obtained from the lateral film (Fi&. 4). 
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tccimique of Thoms, an error slightly in excess of a 

;n mif of 4 Delves in the transverse diameter, as shown _m lapie ii. 
Tliis error has been eliminated in Thoms’ newer technique in which the 
centimeter grid is placed parallel to the film and in the plane o 
ileopeetiiieal lines. 

A comparison of data published hy Thoms shows a difference of 0.5 cm 
between tlie anteroposterior and transverse diameters 
or average female pelvis, and is very much below the d^ffeience of 
2.0-2:5 em. recorded by other authors, as shown in Table III. Ihe po- 
tential error in technique demonstrated experimentahy may explain the 
variations in measurements of the predominant pelidc tjqie reported by 
Thoms. Strict adlierenee to the sole iiiensurational criterion employed 
also probably explains the failure to recognize the android or male type 
of inlet recognized by most anthropologists, anatomists, and some ob- 
stetricians. 


Table IT. Transverse Dumeter Is Distorted When the Centimeter Grid Lies 
IN THE Plane of the G.V. Diameter and Parallel to X-Eay Film 


DRIED pelves 

^ 1 

B 1 

i « 1 

i « 

DIA-METERS 

1 c.v. 

TRANS. 

msm 

TRANS. 

C.v. 1 

TRANS. 

PM 

TRANS. 

“"■<odr 

11.0 

11.0 

13.0 
13.0 ! 

10.7 

10.7 

■jgSH 

■9 

14.0 
12.8 1 

m 

12.9 

11.8 

Difference 

0.0 

0.6 

0.0 

1 1.2 

1 0.0 


1 0.0 

1,1 


Table III. Comparison of Anteroposterior and Transverse Inlet Diameters op 

THE Average Female Pelvis 


dluieter (cm.) 

.STANDEE 

DELEE 

JARCHO 

TODD 

CALD- 

WELL- 

MOLOy 

1 

STEELE 

THOMS 

Anteroposterior 
Tr.Tnsverse i 


11.0 

13.5 

Bai 

IHI 

ItB 

11.5-12.25 

12.0-12.75 

Difference 

■££■1 

mmm 

1 2.9 ; 

1 2.0 : 

1 2.0 i 

0.5 

Predominant pelvic 
type 



mesatipellic 




Tile use of a centimeter scale in the lateral film provides accurate 
measurements of anteroposterior diameters in the sagittal plane of the 
pelvis and is employed by ourselves (Fig. 4) as well as Thoms and 
Caldwell and Moloy. 


_ Caldiyell and Moloy have proposed a morphologic classification in which 
IS described four parent forms based on a study of dried pelves. They 
divide the pelvic inlet into an anterior and posterior segment and provide 
lor conibinations of these segments so that 14 forms result. In their total 
material these forms nre divided equally into pure and mixed times, 
ana this division has been observed in the pelves studied at Cornell 
iiij employed the preei.sion stereoscope primarily for a study of inor- 
phologj and secondarily for mensuration. The stereoscopic technique 
l as been approved by the Society of American Roentgenologists and has 
ten eonsidorod extremely acenrate. DifBeuUy has been experieSed by 
main when using the stereoscope for mensuration. ^ 

^"sisted on provision in their elassifieafion 
the peh is as a wliole, including the brim, midpelvis, and outlet. They 
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and third sacral vertebrae, as indicated in Fig. 4. It can be measured 
clinically with the small Williams’ pelvimeter by selecting the medial 
edges of the dimples, or in thin patients, the actual inner margins of the 
iliac cpsts at the proper points. X-ray measurement is ordinarily about 
a centimeter less than the clinical measurement. 

This diameter is greater in the female pelvis than in the male as has 
been pointed out by Jarcho and confirmed by a study of 69 dried pelves 
in the Cornell University collection. In 34 dried gyneeoid pelves, an 
average measurement of 7.1 cm. was obtained and in 23 dried android 
pelves, the average was 5.3 cm. as shovoi in Table IV, a difference of 
nearly 2 cm. The posterior transverse diameter provides an excellent 
opportunit}’’ for the recognition of the android posterior segment. 

PROPOSED METHOD OF CLASSIFICATION OP THE PELVIC INLET 

The incorporation of the isometric and stereoscopic principles of 
Thoms and Caldwell and hfoloy into a combined technique was prompted 
in part by the hope that the nomenclature of their classifications could 
also be combined. The terms, “doliehopellie” and “anthropoid,” and 
“platj'pellie” and “platypelloid, ” i-efer to tlie anteroposterior elipse and 
transverse elipse respectively as shown in Table I. The terms are 
sjTionjTnous and ma}’’ be used interchangeably. However, this does not 
hold for the large intermediate group of pelves, namely, the “mesatipel- 
lie” and “gyneeoid,” and the “braehypellic” and “android” forms; 
which constitute about three-fourths of the total number, as shown in 
Table V. These two groups are not isometric judging from the available 
descriptions. As a matter of fact, as indicated in Table I, the mesatipel- 
lic pelvis of Thoms has been placed with the round or female types of 
other authors, whereas, the braehypellic pelm is situated with the oval 
pelves. It has been long recognized that the female pelvis wns oval, and 
Caldivell and Moloy (1942) have agreed to the inclusion of their gyneeoid 
type with this group, so that it now appears that the gyneeoid and 
braehypellic pelves are similar. The mesatipellic is probably a mixed 
g 3 neeoid with anthropoid. Therefore, care must be utilized Avhen com- 
bining both classifications. 


Table V. Incidence of Pelvic Types 


PELVIC TYPE 

TODD 

CALDWELL- 

MOLOY 

STEELE 

THOMS 

Gyneeoid 

41.4 


50.0 


56.3 

mm 

— 


Mesatipellic 

— 


— 


— 


45.9 


Bracli3^eUic 

— 


1 


— 


32.2 


Android 

32.0 


22.5 

H 

19.6 

■i 

1 


'I otal 


73.9 


73.0 


75.9 


78.1 

Anthropoid doliehopellie 

23.0 


22.7 


17.0 


18.6 


Plat 3 rpeUoid platypellic 

2.6 

! 

4.3 


7.1 




Total 


26.1 


27.0 


24.1 


21.9 

Grand Total 

100. 

.0% 

100. 

.0% 

100. 

■ 0 % 


,0% 
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Drovide a long list of terms referable to_ the saerosciatic notch, sacia 
curvature, lateral bore, sidewalls, interspinons and mtertriberons diam- 
eters Thoms is in agreement on the necessity of considering the pelvis 
as a whole. From the obstetric vdewpoint, it is apparent that a Imowl- 
edge of the architecture of the canal and outlet is as necessary as that ot 
the brim. Although the method proposed appears cumbersome, at 
present there is no other way of dealing with this situation. 


COMBINED ISOJIETRIC AND STEREOSCOPIC TECHNIQUE 

Experience with the isometric scale principle of Thoms and the stereo- 
scopic technique of Moloy has slimvn advantages and disadvantages as 
indicated above. Certain desirable principles of both have been retained 
in a combined technique described elsewhere. Identical positioning of 
tlie patient has facilitated joint worlaip of the lateral and frontal films. 
Anteroposterior and sagittal diameters as well as the vertical heights of 
transverse diameters can be obtained from tlie lateral film, as shown in 
Fig. 4. Tlie latter are of value in measuring transverse diameters in the 
frontal films, shown in Fig. 5, on a set of distorted scales. Morphology 
is studied in the precision stereoscope of liloloj^ as shown in Pigs. 8 and 9. 

The anterior transverse diameter recently described hy Steele and 
Javert and the posterior transverse diameter described below are of par- 
ticular value in detecting the android type of pelvis. This has been sub- 
stantiated by a study of dried pelves as well as a large number of patients 
and their roentgenographie films. Values for this diameter are given in 
Table IV. 

POSTERIOR TRANSVERSE DIAjMETER 

The iliac crests just aliove the posterior superior spines have depres- 
sions or dimples contributing to the formation of the rhomboid of 
l\Iiehaelis. These points represent the projection posteriorly of the linear 
tcrminalis of Breus and Kolisko, drawn in the planes of the ileopectineal 
lines on either side of the pelvic inlet. These lines also traverse the iliac 
tuberosities. 


Tabt.e HL Average Measurements of the Anterior and Posterior Teanstorse 

Diameters in Dried Peetos 


MORl'UOI.OGY 

posterior segment I 

ANTERIOR segment 

NO. OF pelves 

POST. TRANS. 
DIAMETER 
CM. 

NO. OP PELVES 

ANT. TRANS. 

diameter 

CM. 

Gynccoid 

Android 

Anthropoid 

Platypelloid 

.14 

23 

S 

4 

7.1 i 

5.3 ' 

7.4 1 
6.8 

34 

23 

G 

6 

11.6 

9.9 

10.3 

12.4 

Total 

05) 1 


69 



iuhoi ul diameter (or posterior cristal or posterior 

V) V measured on the frontal film between 

1 10 of the ihae tuberosities. The vertical lieight is obtained from 

le lateral film at PT m the horizontal plane of the junction of the second 
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or decreased by the clun-acler of cacti segment; (4) llie android type of 
inlet is included; (5) the etymology of “gyneeoid,” “android,” “anthro- 
poid,” and “platypelloid,” is more distinctive, and less cumbersome, 
than “mesatipellie, ” “brachypellic,” “dolichopellic,” and “platy- 
pellic. ’ ’ 

This approach is aimed at the determination of size and pelvic form, 
and therefore, combines size, mensuration, and mor])hology. Eadio- 
graphically this can be done Avilh a minimum of error bj" correcting for 
distortion and providing for accurate linear measurement of all diam- 
eter's Avith the combined isometric scale and stereoscopic technique de- 
scribed above. 


POSTCftlOR SCOMCNT 



cus. t, ..I CMS. 



ANTCftlOR SEOMCNT 



COMBINATION OF SEGMENTS PROVIDES COMPLETE MORPHOLOGY 



Fig-. 8. — Morphology of pelvic inlet is determined according to anterior n-nd posterior 
segments. These models are for use in the stereoscope as shown m 


It has been recognized that a perpendicular to the anteroposterior 
diameter of the inlet draAvn through the ischial spines passes through t e 
transverse diameter of the inlet. If this perpendicular is projected up 
Avard, it also passes through the iliac crests as shoAvn in Fig. 4. Cuttino 
the pelvis in the coronal plane of the transverse diameter diA'ides 
eirtire pelvis into arrterior and posterior segmeirts, as shoAAm in ' 
Each segment can be regarded as having gynecoid, android, airthropoi , 
and platypelloid characteristics. Accordingly^, pure and mixed forms can 
be recogrrized. Further differentiation of the pelvis as to size, namely, 
large, aAmrage, and small, is included. Etiologic disease can be added m 
the rare instances as encountered (less than 1 per cent), although a study 
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POSTERIOR SEGMENT 

GYNECOID 

ANDROID 

ANTHROPOID ^ 

PLATYPELLOID ■ ' 



ANTERIOR SEGMENT 

GYNECOID 

ANDROID 

ANTHROPOID 

PLATYPELLOID 


SIZE: 

LARGE 

AVERAGE 

SMALL 


PELVIC ARCHITECTURE; 


■PURE 

■MIXED 

ASYMMETRICAL 


ETIOLOGIC DISEASE 


RACE: 

WHITE 

BLACK 

YELLOW 


Fiff. G. — Classification of the obsteric pelvis based on mensuration and morphology 
(clinically and/or radiographically). 


POSTERIOR SEGMENT 




POSTERIOR 

TRANS; 

TRANS. 

SAG. 


7.5 

5.0 

13.2 

7.1 

5.5 

12.8 

5.9 

3.7 

12.9 

6.0 

3.9 

13.1 

7.5 

6.0 

12.2 

7.Z 

6.1 

12.4 

8.2 

4.8 

14.3 

8.0 

4.7 

14.0 


ANTERIOR SEGMENT 


GYNECOID 

pure 

mixed 

ANDROID 

pure 

mixed 

ANTHROPOID 

pure 

mixed 

PLATYPELLOID 

pure 

mixed 


Ki=. T.-Crt,cr,„ .W|lHo pelvl, combining 

The Icnniiiology ot CalAvell and lloloy has bean employed foe the 
ot\mg reasons: (1) lack of agreement on the eharacteristics of the 
^^o predominant pelvic tj-pes in either classification; (2) the pelvic inlet 
- Wn divided into anterior and posterior segm’eL’ and'pn:; ^ 

cent of tT'”' T '■"‘^^Snized, for the latter constitutes about 50 per 
le pehes; (3) the obstetric value of a given pelvis is increased 


MORPHOLOGY 

ANTERIOR 


TRANS 

SAG. 


11.3 

6.2 


10.8 

6.4 


10.2 

6.5 


10.9 

7.1 


10.2 

6.6 


10.9 

6.2 


12.4 

5.8 


11.9 

6.1 
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is 85 per cent, leaving 15 per cent as contracted, as shovTi in Fig. 1, The 
criterion for this division is a diagonal conjugate of 11.5 centimeters. 


Table VI. Incidence of Morphology at the Pelvic Inlet According to Seg- 

siENTS IN 1,000 Cases 


PELVIC TYPE * 

1 POSTERIOR segment 

ANTERIOR 

SEGMENT 

NUJIBER 

1 PER CENT 

NUMBER 

1 PER CENT 

Gjmecoid 

563 


575 


Android 

196 


138 


Anthropoid 

170 


176 


Platypelloid 

71 


111 


Total 

1,000 

! 100.0 1 

1,000 



Using a similar standard for comparison, namely, an obstetrical 
conjugate of 10.5 cm.,^ the incidence of normal and contracted pelves was 
found to be 70 per cent and 30 per cent, respeetivelj’’, as shorni in Table 
VII. In other words, x-ray pelvimetry virtuallj’’ doubled the incidence 
of contracted forms ! On this basis, the g 3 meeoid and anthropoid varie- 
ties, constitute 567 of the 700 normal pelves, or SI per cent, whereas, the 
platj'pelloid and android tj^pes account for 134 of the 300 contracted 
group, or 44.1 per cent. Small gynecoid pelves are also frequent. 
A clinicoradiographic studj^ of 300 pelves has also indicated that an un- 
usuallj^ large percentage of conti*acted pelves were either android or 
platypelloid in character, showing that size maj^" also be useful clinically 
in predicted pelvic morpholog 3 ^ Studies now in progress indicate that 
this can be accomplished with a considerable degree of accuracjL 

However, the combined isometric scale and stereoscopic technique illus- 
trated in Pigs. 4, 5, 8, and 9, provides an excellent opportunitj^ for the 
practice of x-ray pelvimetrv^ for the accurate determination of pelvic size, 
and for direct visual studj^ of morphology, both of which are essential 
for the proper classification of the obstetric pelvis. 

CONCLUSIONS 

1. Size and morphology constitute the most practical basis for classifi- 
cation of the obstetric pelvds. 

2. Mensuration, utilizing x-raj^ pelvimetrj^, serves primarily to de- 
termine size. Size is an index of morphology" in an unusually^ large per- 
centage of contracted pelves, which are often of the android, platy"pelloid, 
or small gyuiecoid ty^pes. 

3. X-ray^ pelvimetry" of 1,000 cases has demonstrated that 30 per cent 
were contracted in contradistinction to an incidence of 15 per cent de- 
tected by clinical pelvimetry". 

4. Morphology" can be most easily" and most accurately determined 
by" the direct study" of form using the precision stereoscope. 

•This is 1 centimeter less than the average measurement of 11.5 cm. obtained for 
the obstetric conjugate in 1,000 cases studied radiographicallj". 
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of such pelves radiographically has shown that they can be usually classi- 
fied morphologically. 

The criteria for classification using morphology and mensuration of the 
anterior and posterior segments, based on 1,000 eases, are shoAvn in Fig. 7. 
In the posterior segment, the morphologic conformation of the superior 
strait as aa^cII as the transverse, posterior transverse, and posterior, sagittal 
diameters are evaluated. With regard to the anterior segment; mor- 
phology, and the transAmrse, anterior transverse and anterior sagittal 
diameters, are considered. Mensuration is practiced in the stereoscope 
and on the distorted isometric scales. Ordinarilj’' the measurements vary 
only 2 mm, AAuth either technique. This approach for consideration 
of the anterior and posterior segments, according to four parent types, 
is shoAATi in Fig, 8. These outlines AA^ere derived from composite tracings 
of the inlet made from images in the stei'eoseope of the four parent pehdc 
tjqies on glass. The latter Avas placed in the plane ordinarily employed 



for mensuration. The diagrams Avere altered slightly to conform to the 
average measurements for pure types given in Fig. 7. Individual 
uiagnosis of each segment is obtained from undistorted images in the 
precision stereoscope as shoAvn in Pig. 9. Combination of anterior and 
posterior segments proAudes for the recognition of pure and mixed forms 
at the pelvic brim. The morpliologj^ in 1,000 pelves Avas determined ae- 
wifimg to segments in the above manirer and the incidences are given in 


NORM.AL AND CONTRACTED PELA’ES 

X nt" mensuration, Avhether performed clinically or by 

-via.A, IS the determination of pelvic size. Yet, as shoAAm in to - 
mensurational values ham some relationship to morphology Pelvpf' 

>0 divided into normal and contracted Lms oHo bas^ of 

and .nonpholog.. Clininall,, tha ineidanca ol n„™a? pel™ 
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DISCUSSION 

DE. BENJAMIN P. IVATSON, Nj:\y Yonic, N. Y. — We as obstetricians are un- 
der a great debt of gratitude to men such as Tliom.s, Caldwell and Moloy, and now 
Steele, who in the past ten or fifteen years have been directing our attention to the 
variations in the morpholog 3 ’ il'c female pelvis and their effects upon the mech- 
anism of labor. 

There is, of course, nothing new under the sun. Tlie.«e variations were known 
to the older anatomists and to some of the older obstetricians, such as Berrj’ Hart; 
but their frequenej*, their methods of recognition, and their clinical importance were 
not stressed until our attention was re-directed to llioin bv the inve.stigators men- 
tioned. 

The broad classification of Caldwell and Molo\‘, which places female pelves in 
four main tj’pes: gjmecoid, antliropoid, android, and platj'pelloid, has received prac- 
tieallj' universal acceptance, at anv rate in English speaking schools of obstetrics. 
This classification is based upon tlic .shape of the pelvic brim, tlie relative lengtlus 
of its anteroposterior and transvor.se diameter.s, and on other morphologic features 
in the cavity and outlet. 

As always when an^v subject is more deejdy c.viilored, it turns out to be not as 
simple as at first appeared. Caldwell and Moloj- soon found that pelves were not 
always of pure tj’pe but that mixed forms e'xist, one part of the pelvic brim or 
cavitj' or outlet conforming to one type and another part to another tj’pe. So we 
have the gj'necoid-android, the gj’necoid-anthropoid, the gjnecoid-flat, etc. Dr. Steele 
in his own studies has followed the cla.ssification of Caldwell and Molo.v, and in this 
connection has endeavored to simplif}- it and to devise means for the easier clinical 
recognition of the various pure and mixed tj-pes. As eveiy obstetrician has not 
access to the precision stereoscope, and even if he had nia.v not be trained in its use, 
he has sought for simp)le clinical methods of diagnosis. 

In this connection Dr. Steele ha.s brought out several verj^ interesting points: 

1. That clinical mea.surement of the anteroposterior diameter of the brim will re- 
veal only one-half of the truly contracted pelves. This seems to be an argument for 
the more extended use of roentgenologic pelvimetiy. When there is a shortened 
anteroposterior of the brim he has established the fact that the pelvis is more likeb 
to be of the android or platypelloid tj’pe than the anthropoid or gj-necoid. 

2. That a diminution in the transverse of Michaelis’ rhomboid is frequenth’ an 
indication of an android pelvis. This measurement he calls the posterior tiansverse. 
This to me was verj^ interesting, for in Scotland we, as students, alwaj’s had empha 
sized to us the importance of Michaelis' rhomboid. Anj- diminution of its trans 
verse diameter was regarded as an indication of a rachitic flat pelvis, of which, a. 
j’ou know’, W’e had a great manj- there in those daj’s. But probablj’ nianj of t le 
pelves W’e classed as rachitic W’ere really android. Dr. Steele, I am sure, wi n 
take it amiss if I thus hint that his posterior-transverse diameter is nothing new. 
His interpretation of its variations, however, is new’. 

Dr. Steele has also stressed the importance of the anterior transverse diameter 
in relation to the capacity of the forepelvis. A short anterior ™ ■ 

entirely nullify a long anteroposterior in an anthropoid pelvis and make e 
impossible. , 

I feel that it will only be after many more studies of the painstaking 
Of the work just presented to us that we shall arrive at a simple working classi c. 
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5. All forms encountered must be provided for in a formal classifica- 
tion, The terminology of Caldwell and Moloy has been employed because 
it provides for the recognition of pure and mixed types. The terms have 
correct etjunology. Care must be utilized when combining their nomen- 


Table VII. Percentage Incidence of Normal* and Contracted! Pelves Accord- 
ing TO Morphology in 1,000 Cases 


MORPHOLOGY 

i NORM.AL 

1 CONTRACTED | 

TOTAL 

NUMBER 

per cent 


PER CENT 

NUMBER 


Gyneeoid 


72.6 * 

154 ; 

27.4 

563 

56.3 

Android 


54.5 1 

89 1 

45.5 

196 

19.6 

Anthropoid 

158 

92.9 1 

12 

7.1 

170 

17.0 

Platypelloid 

26 ; 

36.6 ' 

45 

63.4 

71 

7.1 

Total i 

700 1 

70.0 * 

300 ■ 

mm 

1,000 

100.0 


*CO. 10.5 cm. and over, 
too. = under 10.5 cm. 


clature with that of Thoms. "While the terms “dolichopellic” and 
"anthropoid,” "platypellie,” and "platj^pelloid” are interchangeable, 
there is still some question regarding the admissibility of doing so with 
the "brachypellic” and "gyneeoid,” and the "mesatipellic” and 
"android” types. 

6. The problem presented by the irreducible multiplicity of form can 
be lessened by individual classification of the anterior and posterior seg- 
ments of the inlet. 

7. The combined isometric and stereoscopic technique provides an ex- 
cellent opportunity for the determination of size and for the study of 
morphology’- of the obstetric pelvis. 

8. Clinic^ pelvimetry, using revised concepts, has shown considerable 
promise and is being investigated further. In this, the posterior trans- 
verae diameter should prove of assistance in detecting the android pos- 
terior segment. 
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In the second place, the authors of the Caldwell-Moloy classification seem to 
consider the transversely oval pelvis as the tjT)ical feminine pelvis and have 
labeled it g 3 'necoid. Actuallj’', there is no reason to believe that a transverselj' oval 
pelvis is more eharacteristicall.v feminine than is a circular pelvis, or a pelvis with 
a slight increase of anteroposterior diameters over the transverse. To label it 
as such is rather falselj* to assume that the individual is more feminine in her 
sexualitv than is the individual with the round or oval pelvis anteroposteriorly, 
and to assume further that trends in development of the human female pelvis is in 
this direction. 

If pelves must be classified from the general point of view of anthropolog)', 
would it not be better to limit this classification to the contour of tlie pelvic inlet? 
In this connection, I would .subscribe to the classification proposed bj' Thoms of 
dolichopeliic, mesatipeliic and braclu’pollie, referring, respectivelj', to the antero- 
posterior oval, the round pelvi.s, and the transverse oval inlet. A second main 
grouping of pelves should bear upon the general size of the pelvis, namely: justo 
minor, or generall}’ contracted; average; and justo major. Finallj', a third group- 
ing of pelves should give consideration to environmental factors. In this group 
there should be included the masculine tj'pe of pelvis, the pelvis affected bj' dis- 
ease, rickets, osteomalacia, etc.; the pelvis affected bj' trauma; the pelvis af- 
fected bj' the congenital absence of one or more portions of the pelvis such as the 
Naegele or Robert pelvis, etc. 

With these considerations in mind, a pelvis might be found “dolichopeliic and 
average in size,” or “generallj' contracted and rachitic” or “masculine in 
and average in size,” etc. With such term.s, I think we might have something 
we could convey to our students. 

In short, I dislike to give up the old classification based on environmental 
factors, and I reall}' see no reason whj' one of them, the masculine type of pelvis, 
should be taken from this group and placed in a special classification otherwise 
based on anthropologic considerations. I know of no reason for calling the trans- 
verselj' oval pelvis feminine to the exclusion of other equallj' feminine tj'pes. If 
pelves are to be studied anthropologicallj’’, we must exercise some discrimination 
in our endeavor to establish a clinical classification on such criteria. 

DR. STEELE (closing). — In replj' to Dr. Montgomerj^, I wmuld saj’- that we are 
talking about morphologj' more than anthropology'. It is the shape of the pelvis 
that is of interest in evaluating it from an obstetric standpoint. 

The inclusion of the so-called sexual characteristics is incidental to the 
morphologj'. The android or the male form is important, for in all studies it has 
been found to be associated with more trouble than anj' other tj'pe of pelvis. 

When classification is referred to provision is made for a description of the 
canal and the outlet. It should be remembered, however, that anj' kind of canal 
or outlet may be associated wdth any kind of inlet and for that reason we must 
have a verj' flexible sj'stem of classification. The great number of forms is, 
think, justified since 50 per cent of the material examined wms made up of mixe 
forms. Any change in either the anterior or the posterior segment of the pebis 
alters its obstetric value. 

Now as to the use of the so-called etiologic and pathologic forms in classi ica 
tion, I have to date examined about 1,600 pelves and I have yet to encounter one 
which we could not classify' on its morphologic basis alone. 
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tion of pelvic tJTes. I do not believe ire should vrorry too much about actual 
classification now. The important thing is to study each individual case with all 
the means at our disposal. With an accumulation of such cases we shall ultimately 
be able to form a better prognosis of labor, using clinical measurement, roent- 
genologic pelvimetry, and stereoscopic visualization as our guides. 

When that classification is possible I feel that more than brim measurements 
and shape will have to be taken into account. Classification is not an end in itself. 
It is of value onl.y as a sort of ready reckoner to enable us to arrive easily at an 
as.sessnient of pelvic shape and size, which in its turn has its practical application 
in enabling us to form a prognosis of labor and to apply the proper maneuvers 
at the proper time when difficulty arises. 


DE. THADDBUS L. MONTGOMERY, Piiiuauelphia, Pa.— My o^vn interest in 
this subject has to do ivith the employment of the method in teaching. Thiough 
the past years I have had some difficulty in making this method clear and I have 
turned over in my mind a number of times why such should be the ease. I am in- 
clined to believe that the principal difficulty is due to the confusion that has been 
created by combining the sexual influences with the anthropologic. Why is it 
more essential to include the masculinizing influence in a morphologic classification 
than it is to include, for example, the various factors of diseased 

Evidentlj' the evolution of the human pelvis is from the anthropoid or dolicho- 
pelvic tjTie of inlet through the round pelvis and toward the transversal oval 
pelvi.s, as is set forth in Thoms’ classification. Why should be call a transversely 
oval pelvis a gjmecoid pelvis, indicating that it is the true female pelvis? The 
round one may be just as tv'pieally feminine as the transversely oval. Further- 
more, there is now an effort to include an android pelvis. 

I think it would simplif j' our classification then if we would place the anthro- 
pologic considerations second to factors of individual heredity such as the large 
pelvis, the narrow and the small pelvis. In a third column conld be placed the 
environmental factors, including the masculinizing influences, the endocrine effects, 
the factors of disease and of trauma, and all of those factors which make for an 
irregular pelvis. 

We do not routinely employ suck methods of mensuration as described by Dr. 
Steele for the accurate determination of pelvic dimensions at the Temple University 
Hospital. Instead, we resort to the anteroposterior and lateral film of the pelvis at 
term or during labor to determine in what fashion the presenting part is adapting it- 
self to the pelvic inlet, believing tliat on the basis of such films and the clinical 
examination, we are able to formulate the methods of management in frank or rela- 
tive disproportion. 


The rather wide acceptance of the Caldwell-Moloy classification of the peMs 
iroughout the country has, however, made it necessary in most medical schools 
o present it as at least one method of pelvic study. Nevertheless 1 have personally 
la considerahle difficulty in presenting this classification to medical students and in- 
ernes in such fashion that it will fulfill practical requirements as well as amplify 
n.e knowledge of pelvic anatomy. The difficulties are as follows: 

factrt’ '"‘'If so-called android types of pelvis and a complicating 
mo t r considered an anthropologic classification To 

witl ^ tl'c android pelvis means a masculine type of pelvis of funnel shane 

-'enernlir-^’' I"'*"! •‘‘"‘I unusual ruggedness of structm4.‘ \t 

. ^eiieralli associated with the less feminine ti-pe of individual, with irretru 
l‘>r mens ruatiou, infertibty, aud difficult labors. Actually, it represents n ^ r 
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tention is confined prineipallj'’ to two features, namely; The evolution 
of the shape of the female pelvic inlet and the development of the sexual 
differences in bony pelves. 

Most of our i^revious knowledge of pelvic development has been based 
upon the direct examination of fetal and adult pelves, and a few studies 
of children’s pelves, based upon external measurements in living subjects. 
The majority of these studies were made during the latter part of the last 
century. So far as I am aware, roentgenometric examination has not 
previously been used for this purpose. The first real milestone in our 
knoAvledge of pelvic development was made by Litzmann,® who, in 1861, 
established the mechanical theory of pelvic development. He contended 
that trunk weight was one of the main factors in the formation of the 
final pelvic shape. On the assumption that the inlet of the fetal pelvis 
was longer than broad and that the inlet of the adult female pelvis was 
broader than long, Litzmann built up the idea that this change in shape 
was brought about through the sinking forward of the sacral promontory 
due to the increasing influence of trunk weight as the upright position 
was assumed. Shortlj^ afterward Duncan® agreed with the fundamental 
changes in shape but gave a different explanation of the mechanics 
involved. On the other hand, Kehrer' believed that muscular tension or 
pull in extrauterine life was the principal factor in the development 
of the pelvic shape. In 1876 Pehling® published a detailed study of 
130 fetal pelves in which he concluded that the shape of the pelvis was 
determined by certain inherent properties or growth potentials, which 
were but little influenced by extraneous factors. He showed conclusively 
for the first time that the fetal pelvic inlet was broader than long and 
argued that trunk weight had little influence on the shape of the pelvis. 
As a corollary to his conception he believed that male and female pelves 
could be distinguished even as early as the fourth month of fetal life. 
In 1899, Thompson® studied 8 fetal pelves and came to similar conclusions 
with regard to the sex differences. In 1894 Konikow^® measured the 
pelves (external measurements) of 120 individuals ranging in age from 
birth to 20 years and came to opposite conclusions. He could discover no 
differences between the two sexes until after puberty. Williams^ was in- 
clined to agree with Pehling, though he never investigated the subject 
specifically. Eecently Yamamura^® reported a careful study of 140 feta 
pelves, one-half of which were male and one-half female. This author 
was the first to apply statistical analysis to his figures. He was unab e 
to find significant differences between male and female pelves, except or 
a slightly smaller posterior segment at the inlet and a slightly greater 
tendency to narrow toward the outlet in the males, though he seems to 
have accepted Pehling ’s idea that sex differences exist at an early peiio 
of fetal life. While many other authors have contributed to our Imowl- 
edge of pelvic development, the broad outlines of the principal theories 
and facts are included above. 



OBSERVATIONS OF THE DEVELOPMENT OF PELVIC 
CONFORMATION- 


Daniel G. jMorton, M.D., San Francisco, Calif. 

(From the Department of Obstetrics and Gynecology, University of California 

Hospital) 


D uring the last fifteen years considerable advance has been made in 
our knowledge of the human bony pelvis through the use of roent- 
genologic examination, klanj’' workers have contributed to the newei 
Iniowledge. The well-known studies of Thorns^’ " and of Caldwell and 
Moloy^’ * deserve special mention. The most fundamental of the new 
conceptions which we have gained is that the adult pelves of both males 
and females vary considerabU’’ in final shape without relation to specific 
causative diseases. We now knoiv, for example, that the inlet of the 
adult female pelvis may be broader than long, equally as broad as long, 
or longer than broad. While variations of this character have long been 
recognized, they have been correlated principally with race, or degree of 
civilization. It has been said bj" anthropologists that women of the more 
primitive races possessed pelves of the long oval type, like those of the 
great apes, while women of the more civilized peoples had pelves of the 
platypelloid shape. It took the roentgenologic studies of the last decade 
to reveal that considerable proportions of dolichopellic, mesatipellie, and 
platjqiellic pelves existed in our contemporary population. The obstetric 
significance of these variations has received much attention and clarifica- 
tion, but as yet very little work has been directed toward tracing the 
development of such variations, either in regard to the time of occurrence 
or to the etiolog;\L Such questions as the following remain to be an- 
swered : Are the variations in shape which are present in adult women 
observable in young girls? Are such variations observable in the fetal 
period ? In short, are individuals endowed with factors which make f or 
a given pelvic shape, which they thereafter retain unlass influenced by 
specific diseases, such as rickets, or do all individuals start out life with 
pelves which are essentially similar which only later become modified in 
form? If the latter supposition is true, ivhat are the changes, wdien do 
|hoy occur, and what brings them about? When do the sexual differences 
apl)ear and what bi-ings them about? It is with these pliases of the sub- 
•tee^at the present investigation concerns itself. In this report at- 


the An^erican Gyne- 

Thi.s study was made possible through a grant from the Cliristine Ereon Fund. 
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jiistifialile, even Avlien treated statistically, unless the number of cases is 
extremely large. This ajiplies to the figures of Fehling and of Yamamura 
as well as to my own* 


Mali: female 



Fig. 2. 

Figs 2 and 3. — Comparison of the pelvic inlet in fetal male and 

ferent ages. 


female pelves of dif- 


In all of the fetal pelves, male as well as female, the 
found to be similar and characteristic. In all instances the outline ot 
inlet was smooth, though rather squared oft" anterioil}^. The shape o 


•scale drawings of the fetal male and female peW^^^ 

«f »lar^u%^^h^?ac^'e1•is«rn^l^^^ t^ractlaT^e^asurem^nts. 
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The material upon which the present observations are_ based co - 
sisted of 27 fetal pelves, 10 female and 17 male, varying in age from 
three and one-half to ten months, which were studied and measured 
directly, and the roentgenometrie examination of the pelves of 98 girls 
and 45 boys, varying in age from three to eighteen years. Some observa- 
tions upon a portion of the latter material, including the method of 
roentgenometrie examination, have been reported previously by Morton 
and Haj^den.^® The fetal pelves for the most part were from the col- 
lection of beautifully prepared fetal skeletons in the Department of 
Anatomy at the University of California. They were prepared and 
mounted by Mr. Rudolph Skarda.^* This material was made available 



to me by Prof. John Saunders, who has given me invaluable assistance 
in this study. The pelves were considered from the point of view of 
tlie size and shape of the inlet, the sacrum, the sacrosciatic notch, the 
pubic arch, and the pelvic outlet. Various diameters were measured and 
certain pertinent indices calculated as indicated in Fig, 1 and recorded 
in Table I. Tlie pelves were examined in the wet state in order to avoid 
changes in shape due to drying, and each measurement was made three 
times, the mean being taken as the final figure. Differences in the meth- 
ods of preservation, whetlier wet or dry, have given rise to much of the 
confu.siou in results in tlie past. However, experience in making the 
measurements, many of which were of very small order, has eominced 
me that absolute accuracy is impossible. I, therefore, believe that con- 
clusions based upon differences of fractions of a millimeter are not 
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the fourth month of fetal life the sacrum was almost straight; from the 
fourth to the tenth month one could observe a definite curve, which did 
not change appreciabl,y during this period. The first sacral vertebra 
occupied a higher position than it does in children and adults, so that 
the posterior extremity of the anteroposterior diameter of the inlet fell 
not at a promontory formed bj'- the upper border of this vertebra but at 
the upper border or the middle of the second sacral vertebra. This means 
that the anteroposterior diameter of the pelvic inlet in the fetus is not 
directlj^ comparable to that which is observed roentgenologieally in the 
adult, in the sense that the posterior extremity of this diameter lies at 
a much lower point on the sacrum in the former case than it does in the 
latter. From the viewpoint of an “obstetric conjugate,” they are com- 
parable, for in this sense thej’- ai’e both measures of anteroposterior space 
at the inlet. Both Fehling and Yamamura made similar observations re- 
garding the position of the sacral promontory. However, even if one 
employs the upper border of the first sacral vertebra as the posterior 
extremity, the anteroposteidor diameter is still smaller than the great- 
est transverse measurement. 

Except for general increase in all diameters, there were no marked 
changes in the shapes of the fetal pelves from the youngest to those of 
tei’m size. The drawings illustrate this well. 

In agreement with Yamamura, I was unable to distinguish sexual 
differences, though the small number of pelves does not permit un- 
qualified conclusions. Both Fehling and Thompson believed that the.v 
could make sexual distinctions as early as the fourth month and the latter 
described for his fetal male pelves the well-lcnown cliaracteristics of adult 
male pelves, such as a narrowing toward the outlet, narrower interischial 
spines and tuberosities, and a narrower sacrosciatic notch. Howevei, 
Thompson’s conclusions were dra^vn from a comparison of four male 
with four female pelves and may Avell be untrustworthy. In my material, 
both the sacrosciatic notches and the subpubic angles varied considerably 
in individual specimens. Neither was characteristically wide nor nairov 
in the respective sexes. There were no statistically significant sexua 
differences in the pelvic index, the sacral index, nor in the position o 
the greatest transverse diameter of the inlet (Table I), lamamiiras 
detailed observations suppoid these findings, except for the last item 
mentioned. His figures indicated that in the male the greatest trans 
vei’se diameter of the inlet lay closer to the sacrum than it did in tie 
female. 

I have no observations bearing upon the changes in the pelvis fiom 
birth to three years of age. Konikow’s study indicated that there nas 
a striking increase in both the transverse and the anteroposterior lam 
eters of the pelvis in the first year of life but that the antei oposterio 
diameter increased at a much slower rate than did the transveise la^ 
eters in the following four years. This fact he attributed to t e m 
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inlet was that ot a transverse ovoid, the greatest transverse diameter in- 
variably exceeding the anteroposterior diameter. Casual inspection o 
the drawings gives one the impression that the inlet is longer than broa , 
whereas the reverse is true. The same thing obtained in examining the 


MAJ-E FEMALE 



actual pelves. Heference to Table I reveals that the pelvic index of 
Turner { Anteroposterior diam eter of inlet x 100\ . „ , , . 

Greatest transverse diameter of inlet ) ^^elow 90 in all 
itrstances except two; in the two exceptions the indices were 91 and 96, 
respectively. These figures give mathematical expression to the broader 
than long shape of these pelves. 

The sacrum presented a rather straight flat surface, forming a more 
0 ) use angle with the lumbar spine than one finds in later life. Before 



806 


Ajmerican journal of obstetrics and 


GYNECOLOGY 


Table II. 


Tife Details oe the 27 Cases in AViirni 
AVeise Made 


Rei’eat Examinations 


number 

name 

] 11311 

Clowdus 

140059 

Clowdus 

117661 

Hunt 

157022 

Hunt 

115291 

Rotli 

155513 

Roth 

107193 

Latierzo 

154797 

Latierzo 

117304 

Holt 

154334 

Holt 

112259 

Filice 

157024 

Filice 

116965 

MacIntyre 

153404 

MacIntyre 

106428 

Piccini 

129814 

Piccini 

145315 

Piccini 

107316 

Smith 

152740 

Smith 

119016 

Taylor 

152690 

Taj'lor 

119210 

McLean 

145987 

McLean 

106224 

Dorado 

145989 

Dorado 

106782 

Sordello 

151980 

Sordello 

115759 

Morton 

129554 

Morton 

145314 

Morton 

118240 

Phillips 

152530 

Phillips 

116902 

Hantnee 

145973 

Hantnee 

109078 

Hofmann 

152224 

Hofmann 

106895 

Hengst 

151476 

Hengst 

110909 

Azevedo 

152864 

Azevedo 

110879 

Johnson 

129814 

J ohnson 

145317 

Jolmson 

156811 

J ohnson 

108347 

Pina 

151226 

Pina 

106778 

Misenheimer 

151766 

Misenheimer 

105622 

Silverman 

131354 

Silverman 

145316 

Silverman 

106671 

Debekker 

152027 

Debekker 

116002 

Aceves 

151702 

Aceves 

117661 

lannochona 

157028 

lannochona 

111350 

Martin 

153117 

Martin 



1 PELVIC INI 

ET 



PELVIC 

INDEX 

AGE 

TRANS- 

ANTERO 

ANTERIC 

)R AP 

YR. 

VERSE 

CM. 

TERIOR 

CM. 

SEGMEN 

CM. 

T AS 

AP X 100 

TR 

(J 

6.6 

6.8 

3.9 

1.743 

103 

() 

7.4 

8.4 

5 

1.680 

114 


7.(5 

7.8 

4.3 

1.813 

102 

7 

8.6 

8.6 

5.5 

1.563 

100 

4 

6.6 

6.2 

3.9 

1.589 

94 

7 

7.7 

7.7 

5.1 

1.509 

100 

4 

7.5 

7 

4.2 

1.666 

93 

s 

8.5 

8.5 

5.1 

1.666 

100 

4 

8 

8 

4.9 

1.550 

100 

8 

8.3 

8.9 

5.8 

1.534 

107 

6 

7.2 

7.1 

4.1 

1.710 

99 

10 

7.4 

8 

4.8 

1.666 

108 

7 

10 

8 

8.5 

4.1 

1.670 

106 

8.7 

9.3 

6.5 

1.431- 

107 

8 

8.9 

9 

5.9 

1.525 

101 

10 

9.5 

9.6 

6.5 

1.476 

101 

12 

10.3 

10 

6.5 

1.538 

97 

8 

8.5 

10 

6.8 

1.470 

117 

12 

10.3 

11 

7.3 

1.507 

107 

8 

7.2 

8 

5 

1.60 

111 

n 

7.9 

9 

5.9 

1.525 

114 

8 

8.6 

10.5 

6.2 

1.69 

122 

10 

9.9 

10.9 

6.5 

1.677 

110 

9 

8.6 

9.5 

6.5 

1.461 

110 

13 

11.3 

10.5 

7.1 

1.479 

93 

10 

9.6 

10.8 

7 

1.54 

112 

13 

13 

12.3 

7.7 

1.597 

95 

10 

8.4 

9.8 

5.5 

1.78 

116 

11 

9.6 

10.5 

5.8 

1.81 

109 

12 

9.8 

10.2 

5.9 

1.729 

104 

10 

7.8 

10.1 

— 

- 

129 

13 

8.6 

10.4 

6.7 

1.552 

121 

11 

8.5 

9.8 ' 

6.7 

1.463 

115 

13 

8.9 

10.5 

6.5 

1.615 

118 

11 

9.5 

10 

6.5 

1.54 

105 

15 

11.8 

10.12 

6.6 

1.545 

86 

11 

9.5 

11.5 

7 

1.57 

121 

15 

12 

12.6 

7 

1.80 

105 

11 

8.8 

10.5 

6.1 

1.721 

119 

14 

11.2 

12 

6.9 

1.739 

107 

11 

9 

10.6 

7.1 

1.492 

117 

12 

10.1 

11 

7.6 

1.447 

109 

13 

10.8 

11.4 

7.3 

1.561 

106 

14 

12.1 

12.2 

7.6 

1.601 

101 

11 

9.5 

9.8 

6.3 

1.55 

103 

14 

12.5 

11.2 

7 

1.60 

90 

11 

11.4 

9.3 

6 

1.55 

82 

15 

11.7 

10.1 

6.6 

1.53 

87 

12 

9 

11 

6.7 

1.641 

122 

14 

11 

11.4 

6.6 

1.727 

104 

16 

11.1 

12 

6.6 

1.818 

108 

12 

9.5 

10.2 

6.5 

1.569 

107 

16 

12.8 

11.4 

6.8 

1.676 

89 

12 

9.4 

10.5 

6.4 

1.646 

111 

15 

11.5 

11.5 

6.5 

1.769 

100 

12 

11.3 

12.3 

6.2 

1.983 

109 

15 

12 

13.2 

6.8 

1.919 

110 

13 

11.2 

11.5 

6.6 

1.742 

102 

17 

12 1 

11.7 

7.3 

1.602 

98 


MORTON 


DKYELOPJ^tENT OF PELVIC CONFORMATION 


805 


o 

z 


f- 

o 


w 



£ 




c 

z 




z 

Q 




w < 


. 

« 

a £« 
r* o: 

M W 


fT, 


Cl 


o 

'j: 


Z 



PELVIC 

INDEX 

'50'^’^ODODr-iCOt>-C5COCCOrHrH'^C5 10Ci^CO^l^^COOO 

5§l^i>t^St^C»t>-t'-(»COCOCOCOl:-OOCOt>b*COCiOl>CCC5l:^ 

SACRAL 

INDEX 


cu 

1^ ^ 
r 

-lOOOOO'lL'-'^COr-lOlO^O-^COCOb-b- 

:ioOOOt^OCOfCL'-»C<Jt^OQO'^lf2rHCCr- ^^OCirtOOOO 

'-r*^lf5rt^'^C0CQ'^lO•^CCC0CC^•^*^JlOri^r^^r^^ ’rJilOCCOiqiOrJi 

_5p^^^^i-^rHr-<r--T-4r4rHr^r-ir-5r-1r-1rnr4 1 r— r-'r-ir-ir-irHr-l 

i o: 

lis 

& K 

CM W Ifi Cd tM t- Ol r-* O. O O'! CO Ci rH C‘7 Cl w 

MrJi'^iri-^ir5’^^S'iOt>^^CCiCOOOOOr- -I^OwOi 

rHr^ rH?— ‘r-ir— 

^ WJ 

^ K • 

- S S 

O 

^ WJ 

o Cj o io fH lo 1 - Ci iq ^ »o cni oq c> rq cs "o 

r5 l ’i^*t>tDir5iacOc6oC;C»5rHOOOOacO«OCOb^t'-C'10r-^COCC 

r—l rM rHi^r^r-ir^CQC'lf'CCMC''i 

M 

•il ^ W 

C 2 S 
< > 
w 

00 1-1 rH o Ol (M 't ^ ^ 't 

L'^XOOOOr-'. -fco*c<^ioi>t^ot-^oc-i-i<-j<c^-to4ccc;c4ir5 

»Hr-(i~ir-rHMr- Ir- Hi-^r-4r-ii— ti— ii-iCQCMC^C'3C'lC'lC0CC^C'CC0 

c- is 

w ^ 

r-J tH 1-2 P i-H OT Cd iq O M rH lqi-;Mt-.r- 

M'ot>OMCiM«5C5CiOC>t^-)<t-^®Cd':)!o-i'inr-110l»Nt'^C^ 
r-it-|fHiMcqr-(<Meqca(Mcoc<icofceocO'!jiTiiir5-#i.oo;ci^i^ — o 

aj M 

o q 

c\ cr. cq r^. t--; w cq iq iH cq (M^ t' c; Ci 

-J'COOCOCNlO'C^i'-lc^'F^fOfCOCOOCOlOCOCOCOl— CCi“«Mt^OCC 
r-lT-iT-lCMCMOaCqiCMCOCCCOCC'S^CO't<?0'^'flO'riiirCirCl>«OOWl'-w 

s 

O 

> 

. ^ 

6^ tt v: 

5 ^ ^ 

< C <i 
hi 

W 

THCqOO rH CM^ l>^r*lC5t^ COw 0-1 CO 

Cl lO -c< lo irc O lO 00 CO C5 00 C5 W O rH CQ 1 CC 'O W — CO 

l-HrHrH ^-tr— r-r-Csjr-^ 

1 

^ Ci cq oi w rH i.CJ ^ lo t--. 

i>. *0 h- t>. Ci o o o ^ ci c<! CO oi 00 o o r^ cc ^ »r^ 

1—! rH rH r- 1—. rH r-l 1-- I— r- rH r- Cl Cl Cl C3 CC CM C) 

K . 

^ P. 

M 

; 1 P ^2 I" vi cd cc tc -o o in — ^ 

•o CO Cl C-. c; c; r- cn cn ci cc lo m V5 tc; 00 o nj ci P rc P n: m' c P 

r- T-1 r-l T-l I— t r-t rH r-! I— t ^ CJ CJ Cl Cl Cl cc r^-' 

tc 

Z Z ID 
:d o < 

fcG JC 

U ^ ^ ^ cc rc la lo Cl lo Cl 

_ 

i 

! 

! 

i 

i! 

X 

v. 


Z, 



4-( JO 

o 


I ^ 


“ o 5 ) 

'H S" 

ci g « 
"2 O O 
a ^ 

SS ■ 


'H r-* 4j 

o C-: fi 

g 

° II -I 

G? bJD 


o 

t-l 


CQft* . 


o 

o 

VH 


a 

a 

zi 

cC 

o 

CJ 

*-H 

rsj 

M 

f«5 


lO 

®4H -j ^ 

, O f3 
o 
«f5 

^ n 
o 

g; 

^ c 

rg £-« 
^ 2 


.1 


02 P * 


Ci 

Ci rH 

t>- 

Ci t-; 

c:? r^ 

rH C3 

•o 

+1 4( 

eg eo 
+( +I 

o o 
+ ( +1 

•o o 


Ci -ti 
00 

CO o 

W CO 

) } 

lO *0 
•f rjH 

t ) 

tH rH 

{ ) 

ro 

o 

2 ^ 

m 

c 

s 

03 

Ci 

Gi ^ 

11 

s ^3 


o 

cC 



il 












808 


AIMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


the femora tends to retard tlie increase in the anteroposterior diameter 
of the inlet, while the sinking forward of the sacral promontory results 
in an approximation of the posterior-superior spines of the ilia and 
thus a relative increase in the transverse measurements. Whether the 



H-107193 and H-154797). G, Girl. E. D. (No. H-106224 and H-145989). ywo siuu -j. 
in each of three girls at different ages. A and B illustrate tendency to anteroposteno 
elongation of the pelvic inlet after approximate aged G years. C illustrates smootnint, 
of the outline of the pelvic inlet and tendency to flattening as the child matures. 


downward and forward movement of the promontory is due to trunk 
weight or to changes incident to a set pattern of bone growth as 
Fehling believed can only be speculated. The fact is that the move- 
ment occurs. The changes in position are well illustrated in Fig. 4. 

The observations made in our previous roentgenometric study of chil- 
dren’s pelves have been further documented. It was observed that until 
the age of puberty (11 years), there was little difference in the pelves 
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fluence of trunk weight. With Litzmann, he believed that as the child 
begins to walk the weight of the trunk is thrown anterior to the sacral 
promontory, which, therefore, sinks downward and forward as the 
sacrum rotates about a transverse axis in the region of the third sacral 
vertebra. The combination of this factor Avith the upward thrust of 



Fig. 4. — Illustrating the greater curvature imparted to the sacrum by the down- 
ward and forward movement of the promontory after tlie assumption of the up- 
right position and walking. 
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acetabula, presumably due to the upward thrust of the femora. This 
was true in all of the childi-en under eleven and invariably disappeared 
as matuvity was reached. 

In order to determine whether changes actually occurred in individ- 
uals as the above observations would seem to indicate, repeat studies 



Pig. S.~A, Girl. E. D. (No. H-106G71 and H-152027). B. Girl, U. ^ 
H-115759. H-129554, and H-145314). C, Girl, I. M. (No. H-106778 and H-1517bbl. 
A, Studies of the pelvic inlet in the same individual aged 12 years and lb jea > 
illustrating the smoothing of the outline of the pelvic inlet and the tenMiug^ 
flattening as the child matures. B, similar studies in another individual snowing 
tention of the anthropoid shape. G illustrates adult gynecoid shape at aged ii J 
(possibly due to early puberty), with no further change in the shape tour j 
later, though the size has increased. 


were obtained in 27 of the cases. As expected, actual changes weie oh 
served (Figs. 6 to 8). 

When repeat films were obtained in children originally studied a 
ages three, four, or five years, it was found that the inlet had change 
in the three- or four-year interval from a I’ound or broader than loUo 
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of boys and girls. The pelves of children three, four, and five years of 
age showed an inlet which Avas either round or broader than long in 
most instances. From age six years through age eleven years the pelves 
presented oval inlets, with the greatest diameter being the antero- 
posterior one. After eleven years, increasing proportions of the pelves 



b . Gin, n. h. (No. h-iog89o 

studiS in V-inhW H-116002 and H-151702). Additional serial 

inlet =^d\"e"ntn%^^""L!l^l,®ing^^^^ the pelvic 


of the girls showed inlets which were again broader than long. The 
graph of pelvic indices (Fig. 5) illustrates these shifts in inlet shape 
graphically. All figures above 100 indicate inlets which were lono-er 
lan broad. One other fact of interest was that in all of the children 
e e^n j^ars of age or younger, the inlet of the pelvis did not present 
00 outhne but showed an inward bowing in the regions of tlie 
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tion, or variations in responsiveness to tlie sex hormone, or variations in 
the quantity of the hormone itself may be responsible. 

The roentgenologic studies revealed no striking sexual differences be- 
fore the age of puberty (eleven years was taken arbitrarily as the 




Pig. 10. — Comparison of the pelves of boys and girls of the same 
Note the marked similarity in all views. A, Girl, aged 5 years. B, Boy, age o J 
C, Girl, aged 7 years. Z), Boy, aged 7 years. 


dividing line, with the full realization of individual variations fiom 
such an age), with two possible exceptions, as follows: (1) The position 
of the greatest transverse diameter of the inlet was slightly closer to the 
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shape to a longer than broad, or doliehopellic shape. When pelves, 
originally studied between the ages of six and twelve years, were re- 
studied at fourteen or fifteen years it ivas found that the mlet had lost 
its inward bowing in the acetabular regions and, in most instances, the 
inlet showed some degree of flattening again. The details of these re- 
peat studies are given in Table II and are graphically illustrated in 
Fig. 9. While it seems likely that Pehling’s idea of predetermined 
or inherited growth ]iotentials as the main determinant in pelvic de- 
velopment is fundamentally sound, Konikow’s observations and the 
facts presented point to other determinants as well. The assumption 
of the upright position, with the consequent upward thrust of the 

CHANGES IN PELVIC INDEX ‘WITH. CHANGES 

IN AGE 

gT INDIVIDUALS— P.I =APX100/TR. 

INDEX. 



Fip. 9. Illustrating: the shift in the shape of the pelvic inlet at OifCerent ages in 

individuals. 


femora seems to liave a definite effect upon the shape of the pelvis, at 
least, it produces an inward bowing of the pelvic outline. What causes 
the^ change in the shape of the pelvis from platypelloid or round to 
dohchopellic in the yeai-s six to twelve can only be guessed, hlore vio- 
ent running and walking while ossification is still incomplete, or sitting 
on scliool benches for long hours, or some entirely unknown factor may 
le responsible. In any event, the uniformity of this finding is striking, 
the tendency to flattening again after puberty most logically can be 
coupled with the appearance of the sex hormones. Tlie reason for the . 
retention of the doliehopellic sliape by some individuals, and the as- 
sumption of vaiwing degrees of flattening by others, is not ejear Nntri- 
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sacrum in the boys than it was in the girls (see in Table III), and 

(2) the downward curve of the sacrum differed in the two sexes, while 
actual measurement of the distance from the symphysis to 'tlje ^iid^ 
of the third sacral vertebra (S3) and to the inferior border ^Im Mth 
sacral vertebra (So), and measurement of the sacrosciatie notch (Sb^J 
revealed no significant differences betiveen means, and while the notches 
failed to differ in general appearance, the male sacrum took a rather 
abrupt downward swing .iust above its midpoint, whereas the female 
sacrum did not (Table III). 



Pia. 11.- 


•After puberty marked sexual differences appear. 

B, Boy, aged 17 years. 


A, Girl, aged 15 years. 


After eleven years of age the well-ltnown characteristics of adult 
female and male pelves began to crop up and became increasing!}’ ap- 
parent as the children were older (Figs. 10 and 11). 

From the evidence at hand, it appears that only minor differences, 
possibly entirely insignificant, exist between the bony pelves of males 
and females before puberty. At this time the pelves of each sex take on 
definite characteristics which differ materially. It is felt that this is 
piobably associated with the great increase in the sex hormones which 
is known to occur at this time, causing the marked genital and secondary 
.sexual development so characteristic of this period. 

llore concrete suhstantiation of the idea that pehde shape can be iu- 
Ihioncod by sex hormones is offered by the animal experiments of 
Hisawd- in 1925, and Gardner,^® in 1936. The former, working with the 
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DISCUSSION 

DR. WILLIAM E. CALDWELL, New York, N. Y.— Dr. Morton has studied 27 
fetal pelves, carefully dissected and mounted by expert anatomists. This is a much 
larger series than Thompson’s 8 cases and is the largest collection which has come 
to my attention. The dissection and mounting of fetal pelves and even the pelves of 
older children without distortion requires a great deal of expert care. I hope that 
more collections similar to Dr. Morton’s will become available for study and that 
the pelves of children that come to autopsy will be thoroughly studied and that 
many of them will be preserved. 

I agree with Dr. Morton that the measurements of the cardinal diameters in 
these very small pelves and especially in a small series have very little significance. 
It is the morphologj’’ of the pelvis as a whole which counts. The study of the pe vis 
in the live individual by external measurements is practically useless in describing 
the shape of the true pelvis. 

His second approach is the use of the x-ray in studying the pelvis of the living 
individual. I have been amazed at the amount of detail and accurac)' which can e 
obtained in carefully taken roentgen raj' films, even in fetuses. 

I wish Dr. Morton had not been so positive in his conclusions that sex variation 
before puberty are negligible. I do not think that contemporary anthropology s 
will agree with him in this statement. Dr. Wesley Dupertuis, after reading r 
Morton’s paper, made the follonang note: “As an anthropologist baling nor 
in the laboratory of Dr. Hooton, and perhaps having been influenced bj ^ 

I liave always felt that it was possible to determine the sex in the pelves 
dren, infants, and perhaps those of fetuses. Certainly from the osteologic ma er^^^ 
that I have seen, there seem to be tremendous differences in the pelves o 
children. From Todd ’s own material and from the impression that I lia.ve ga 
from Hooton and Hrdlicka ’s work, I believe that most anthropologists ee ^ 
pelvic sex differences are evident in early childhood and perhaps even in t e in r 
uterine period.” . 

Six years ago we examined the pelves of 28 girls and 15 boys shortly after b 
Since that time we have examined a great many more pelves, both boys an gi ^ 
normal and abnormal. In view of Dr. Morton’s statement, we have reviewe 
of the cases and still feel that the conclusions published in the American ^ , 

Eoentgenology and Badium Therapy (Vol. 41) are correct: “Fehling an 
son have shown that many of the sexual differences as illustrated and desen e^ 
the typical male and female pelves can be recognized in the fetal pelvis 
intrauterine life. Recently we have studied the roentgenolopc appearance o 
fetal pelvis shortly after birth. In addition to the recognition of seima j. 

ences, we have observed variations in inlet shapes in the female child whic su 
anthropoid and android types.” 
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pocket goplier and the latter with rats, demonstrated that the pelves of 
castrate and noneastrate males could be made to assume female char- 
acteristics by the administration of an estiogen. 

SUMMAEY AND CONCLUSIONS 

The direct studj' of 27 fetal pelves of various ages and the roentgeno- 
metric study of 143 children of both sexes, from 3 to 17 years of age, 
revealed interesting observations with regard to the development of 
the shape of the pelvic inlet and the development of sex differences in 
pelves. 

The shape of the inlet was found to be broader than long at all 
periods of fetal life. There were no significant sexual differences. In 
children under six years of age the inlet was still either broader than 
long or round in most instances. Prom six to eleven years of age the 
pelvic inlet was invariablj'" longer than broad. In all of the children 
of prepuberty age the outline of the pelvic inlet was not smooth but 
showed an inivard bowing in tlie acetabular regions, presumabl 3 ^ due to 
the upward thrust of the femora. This bowing was not present in the 
fetal pelves nor ni the pelves of children in the postpuberty age group. 
After puberty the pelvic inlet of the female pelves showed a tendency 
to flattening, so that manj’- of them again became broader than long. 
These changes were demonstrated in individuals by serial studies at two- 
to four-year intervals. 

No significant sexual differences were observed in the fetal period, 
though the number of pelves ivas too small to exclude minor variations. 
In the j^ears before pubertj'' a comparison of the roentgenograms of male 
and female pelves (inlet view, side Anew, and subpubic arch view) re- 
vealed onl.y two possible differences, to wit, a shorter posterior segment 
at the pelvic inlet in the male and a downward angulation of the 
sacrum in the male. After pubertj’- the well-lniown characteristics of 
adult male and female pelves were obseiwed. While it is impossible 
to denj' categorieallj^ that differences do exist between the male and 
female before puberty, certainly the major differences appear at this 
time. 

The finding of a common tjTie of pehis in fetal life and in children 
before pubertj-, both of which are different from adult tj^pes, and dis- 
tinct differentiation after puberty, suggests that the sex hormones play 
a large role in the development of the final pelvic form, not only with 
legard to sexual differences but possibly also ivith regard to variations 
m pelves of the same sex. It cannot be denied, of course, that heredi- 
tary, nutritional, or possibly other as yet unloiown, factors mav plav a 
role. ‘ ■ 
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Another xioint that attracted me was the fascinating xjossihilitios that lie in con- 
tinuing tiieso studies over a considerable period of years in the same individual, fol- 
lowing each one from infancy’ to adult life. Dr. Alorton evidently intends to do 
this, having begun already to re2)e;it some of his studies begun in children now 
growing older. When tlicsc cliildren can be followed into adult life what are now 
plausible conjectures will be matters of record, no doubt. 

DE. HERBERT THOMS, New Haven, Conn. — Recently Dr. Greulicli and myself 
have concluded just such a study as Dr. Morton suggests. We have followed 107 
orplianage girls for over four years througli puberty, and have taken a roentgeno- 
gram of each girl at intervals of one year. I have lantern slides which almost dupli- 
cate those which Dr. Morton has shown. 1 would like simply to read our conclusions. 

Tliis study Avas based upon 107 orphanage girls on whom pelvic roentgenograms 
and anthropometi'ic observations were repeated at intervals of approximately twelve 
months OA’er a period of four years. 

Conclusions. — a. The shajje of the pelvic inlet is very similar in boys and girls 
up to the time of puberty. 

b. Growtli of tlic pelvis up to the time of jmbert}' (so far as it can be followed 
in the anteroposterior fdin) is slow and sj-mmetrical. During the prepuberal period 
the acetabular constriction is well marked. 

e. At about the time of puberty in girls, usually just prior to the first menstrua- 
tion, but sometime after the dcA’elopment of breasts has begun, a relatively rapid 
growth and remolding of the inlet occur.s. This is usually completed within eighteen 
months to two years after the menarche. Thereafter very little groAvth or change 
in shape of the inlet was noted. It seemed to have attained practically its adult 
size and configuration. 

DR. HOWARD C. MOLOY, New York, N. Y.— Dr. Morton’s work brings up two 
important points. The first deals with the presence or absence of sexual differences 
in the pelvis of the fetus, infant, or child; the second concerns the changes in the 
morphologj' of the pelvis produced by growth and development quite distinct from 
the sexual characteristics in pelves. 

Six years ago, as Dr. Caldwell has stated, we obtained stereoroentgenograms on 
forty-three infants shortly after birth and fi’om their study believed rve recognized 
distinct sex differences thereby confirming the work of Fehling and Thompson both 
of Avhom reported the recognition of sex differences in young fetuses. Dr. Morton 
also recognizes sex differences in infants and children but believes these differences 
are too slight to Avarrant consideration. This introduces a controversy AA’hicli aab be 
lieve should be settled before theories are eA'olved in regard to the action of the 
groAvth hormones from the application of one or the other points of aucav. We sha 
attempt to obtain a repeat roentgenologic examination upon the original series o 
forty-three cases examined six years ago and report our findings because of the 
great importance of this particular point. 

AATth regard to the second point, I believe Dr. Morton’s paper represents an 
important contribution. We have also observed the acetabular bulging and haAe 
noted a great variation in the age limits for epiphyseal lines to form and disappear. 
The pelvis appears to increase in length through groAvth at the ilium, ischium, am 
pubis during the period of infancy and early youth. Later the sacrum increases m 
Avidth to effect an increase in transA-erse diameters. HoAvever, this suggestion can 
be proA'ed by only one method, the study of stereoroentgenograms obtained at m 
tervals upon the same individual. This tj^pe of study requires many years to obtain 
significant information yet the question is important enough to warrant a begmmng 
in several clinics. 
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Dr Morton acknowledges that there are these sex variants hut claims that they 
are not significant until after puberty. Of course the most significant changes are 
at puberty, but anthropologists believe that the sixth year, when the second teeth 
appear, is almost as important as puberty in the growth and development of. the 
cliild. As Dr. Morton has said, it is about this time that the long transverse oval 
of the infantile pelvis changes into the long anteroposterior oval. It is the time 
also when the pushing forward into the pelvic cavity of the acetabulum begins to 
occur. Thyroid and other endocrine studies at this time would be interesting. 

From Dr. Morton’s own pictures, I have selected two cases which certainly are 
typical male and female pelves, as marked as in any individual adult. In Thomp- 
son’s slides the -differences are very marked. In our own which have been re- 
examined over and over again, the sex overlaps occur in both sexes and are easily 
determined. I agree with Dr. Morton on the position of the inlet in fetal life. I 
wish Dr. Morton would add one more picture to his series in order to study the 
pelvis from inlet to outlet by stereoscopic examination, for there is no doubt that 
for tlie study of the morphology of this pelvis from inlet to outlet the stereoscopic 
examination gives much more information than flat pictures. The precision stereo- 
scope is not essential but it does reduce the amount of distortion and error. 

Dr. Steele’s paper which follows will point out some objections to Dr. Thoms’ 
technique. Dr. Thoms’ best pictures are obtained in the anthropoid type of pelvis, 
wlicre it is easy to have the film parallel to the inlet. As the angle between the 
spine and the inlet decreases and becomes more acute, as in the android pelvis, it 
is difficult to have the film absolutely parallel with the inlet. A ten-degree variation 
in the inclination of the pelvis and the film completely distorts the forepelvis. I 
bollove that is the reason that Dr. Thoms does not recognize the android pelvis and 
lias left it out of his classification. 

1 hope Dr. Morton will continue his work and that more clinics will use x-ray 
techniques to study the development of the pelvis. Front, back, and lateral pic- 
tures of the child, with x-rays of the pelvis, preferably stereoscopic, should be taken 
at birth and possibly each year through puberty. Careful x-ray examinations of the 
pelvis, backed by adequate histories of the minor as well as the serious injuries, the 
various infections and diseases of the child, the metabolic deficiencies, and espe- 
cially our constantly increasing information regarding the function of the endocrine 
glands will in time add to our knowledge of the etiologie factors which produce the 
complex osseous structure of the adult pelvis. 


DR. PAUL TITUS, Pittsburgh, Pa,— D r. Morton ’s outline of the general tj-pes 
of pelves found in fetal life and in infancy up to puberty was complete in every 
respect. I did not get Dr. Caldwell’s impression that Dr. Morton intended to con- 
vey that there were no outstanding sexmal differences between girls and boys before 
t le period of puberty. It was my impression he stated that these changes do begin 
m that particular period but are more evident at the time of puberty and immedi- 
ate j following. Dr. Morton did say that all children show a general characteristic 
c inngc in the shape of their pelves when they change from infancy into youth and 
10 conjectured that these changes, platypelloid to a dolichopellic, result from tro- 
ci.m enc pressure on the sides of the pelvis from playing and running, as children 
uo, while ossification is still incomplete. 

As e^^acnce of the correctness of Dr. Morton’s conjecture I might recall to you 
m comments that Dr. MUlliaras used to make as to the reasons for certain changes 
m a coxalgie pelvis. He said that if the disease was on the left side the 

ro.MWc I ' ’’.‘’''“."'““I'l 1“- «” opposite the diseaseci liip, this baing 

Sth f “ ’’I- "t, ttek I tlu.^ 
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SOLUTION OF POSTERIOR PITUITARY SULFONATE 
(PIT-SULFONATE) IN LABOR® 

William J. Dieckmanx, M.D., and Morris S. Kharasch, Ph.D., 

Chicago, III. 

(From the Department of Obstetrics and Gynecology and the Department of 
Chennstry, The University of Chicago and The Chicago Lying-in Hospital) 

QOLUTION of posterior pituitary U.S.P. when used before tlie end of 
^ the second stage of labor may cause tetanic contractions of the 
uterus with possible injury or death of the fetus or rupture of the 
uterus with possible death of the mother. In view of these dangers, 
obstetricians have refrained from the use of solution of posterior pitui- 
tary to hasten delivery. Some have used it to induce labor. Since the 
response of the uterus to the hormone is variable, the usual initial injec- 
tion for inducing labor has been 0.03 e.e. (one-half minim) and every 
twenty minutes the dose has been increased by 0.03 c.c. to a maximum of 
0.2 c.c. (three minims). As soon as the patient is having contractions 
of thirty seconds or more duration, at intervals of three to five minutes, 
its use has been discontinued. The total amount used is 1 c.c. This is 
obviously a time-consuming procedure but is a relatively safe method 
for preventing tetanic contractions of the uterus. However, one of us 
has seen 5 patients who had uterine ruptures from posterior pituitary 
solution. One patient had 0.3 c.c. and died, another had 0.12 and died, 
while of the others each had 0.12 c.c. and recovered. 

Many patients are delivered by genei’al practitioners who believe that 
they can hasten delivery by injecting solution of posterior pituitary, 
without any danger to the mother or baby. This procedure may be 
dangerous even when the cervix is completely dilated. In these eases 
the obstetrician believes that the deliveiy is effected with less danger 
by means of the forceps. The general practitioner has fairly valid 
reasons why he does not use the forceps ; thus, many of his deliveries are 
at the home and he has either forgotten the forceps or they are not 
sterile, and he is alone. 

Realizing these dangers from solution of posterior pituitary, several 
pharmaceutical houses combined the posterior pituitary hormone with 
other glandular extracts. Of these, the thymus was the one most fre- 
quently used. Injection of these combined pituitary and th 3 Tnus extracts 
during labor were said to be without danger to mother or babjL DeLee 
recently stated that the consensus of opinion of obstetricians who have 

*Bead at the Sixty-Seventh Annual Meeting of the American Gvnecological Society. 
Skj’top Lodge, Pa., June 15 to 17, 1942- 
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im. JOSEPH L. BAEK, Chicago, III.— There is a pelvic factor which I should 
like very muck to have the essayist touch upon in his closing remarks, namely pelvic 
inclination. This is one of the important osseous components with which we are 
concerned. 

I believe that 20 to 25 per cent of displaced uteri are displaced because of the 
defective pelvic inclination which that group of women exhibit. The gross sagittal 
section of the pelvis in women with uterine displacements shows that the promontory 
is at a much higher level in relation to the symphysis than in the normal mature 
female. There is a vertical wall posteriorly, as the essayist showed, for the sacrum 
undergoes no curvature during fetal life. 

DH. PREDEEICK H. FALLS, CiiiC-iGO, III.— I am very much impressed with 
Dr. Morton’s contribution, particularly as it is based on actual measurements of the 
dissected specimens of the pelvis and believe this is the way we are going to get 
information that will last rather than by x-ray pictures. After all, x-ray pictures 
are shadows and they are none too reliable, even though we have gone a long way 
toward making measurements from those shadows more reliable by our modern 
methods of mensuration. 

The second thing that impressed me was that this work may explain the dystocias 
that occur in very young women who are in labor. It has been difficult to see 'why 
some of these patients have so hard a time, and this inward bowing of the sides of 
the inlet of the true pelvis, which would be very difSeult to detect clinically, may 
be the explanation. 

If you look at the pregnant woman as a whole you can tell from the general 
conformation what type of labor she is likely to have. For example, a short, stubby 
fingered individual, with short femurs, will also have a contracted pelvis. The 
hormones developing at puberty have a marked effect in bringing about this change. 

DR. SIORTON (Closing). — I admit freely that the question of the sex differences 
is still a matter of controversy and certainly 27 pelves are not a sufficient number 
upon which to base definite conclusions. Fehling’s study was based upon 130 fetal 
pelves and was very detailed and rather convincing. On the other hand, I should 
like to refer you to the recent study of Yamanmva. This author reported an ex- 
tremely detailed study of 140 fetal pelves, in which all the measurements and indices 
wore handled statistically. Wliile Yamamura seems to have accepted Fehling’s gen- 
eral thesis, careful inspection of his figures reveals that rliere were numerous points 
of disagreement. Furtliermore, Yamamura ’s figures revealed only one sexual dif- 
ference which could be said to be statistically significant. The finding referred to 
was the closer proximity of the greatest transverse diameter of the inlet to the 
sacrum in the male. You will recall that our roentgenologic study of children’s 
pelves showed a similar stati.stically significant difference. These facts may indicate 
that sex changes do start at a very young age. However, I do feel that tlie major 
changes appear at puberty and do not believe that the problem of whether there are 
any sox differences at all before this time can be settled until we have studied this 
question in more detail. 

You are all probably familiar with the experimental work on the effects of 
hormones on the bony pelvis in animals. Hisaw working with the pocket gopher, 
and Comer with rats, demonstrated tliat in both castrate and noncastrate male ani- 
mals the bony pelvis could bo made to fake on female characteristics by the adminis- 
tmt.on of estrogenic .sub.stances. These results constitute rather convincing evidence 
the offc-t of the sex liormones upon the growth and development of the pelvis. 
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the Standard hormone. ‘ These results are wliat one would expect be- 
cause to obtain the proper dose for tlie small animals the solution of 
pit-sulfonate had to be diluted five hundred times, therebj' resulting in 
the immediate freeing of the pituitaiy hormone. 

In intact anesthetized cats and guinea pigs, the results are shown in 
Table II. 

Table II 


substance 

NUMBEB 

OF 

TESTS 

.MEAN 

LATENT 

PEIUOI) 

MIN. 

MEAN 

TIME 

TO PEAK 

EFFECT 

JfIN. 

SIEAN 

TOTAL 

DUEATION 

MIN. 

MEAN 

LATENT 

PEFJOI) 

MIN, 

MEAN 

TIME 

TO PEAK 

EFFECT 

MIN. 

MEAN 

TOTAL 

DUEATION 

MIN. 

standard lot 

3 

5 

80 

373 

3 

20 

1 60 

of pituitary 








extract 








124 

3 

4 

60 

400 

2 

12 

48 

125 

3 

4.0 

60 

347 

3 

17 

52 


With all three samples the rate of oxjdoeic and pressor action is about 
the same. Thus, in comparison Avith the control, the medicated samples 
shoAv no delayed or prolonged action. 

On the blood pressure of 12 anesthetized cockerels, intramuscular 
injection of the three samples failed to produce any change in the blood 
pressure. Intravenously, however, there was a characteristic decrease 
in blood pressure. As Avould be expected, by A'ein all three samples gave 
the same action without a difference in the duration of action. 

The undiluted pit-sulfonate Avas used in the experiments for deter- 
mining the oxytocic and pressor A'alues in cats, guinea pigs, and cock- 
erels. HoAvever, the doses Amried from 0.2 to 0.3 c.c. per kilogram of cat 
and 0.5 to 1.5 c.c. per kilogi’am of guinea pig and cockerel.^ The oxytocic 
dose in the human ranges from 0.03 to 0.3 c.c. and the antidiuretie from 
0,1 to 1.0 c.c. Comparable doses in a 60 kilogram AAmman would be 
20.0 c.c. for the oxytocic and 6.0 to 60 c.c. for the antidiuretie. The 
comparative!}^ huge doses used in the animals Avould contain enough free 
hormone to mask the action of the pit-sulfonate. 

Studies on the human subject A\dth the drug gi'ven intramuscularly 
or subcutaneously have shoAvn striking differences from the solution of 
posterior pituitary. A patient AAuth diabetes insipidus Avas given 0.5 c.c. 
doses CAmry tAvehm hours of either posterior pituitary or pit-sulfonate 
Avith results as shoAAm in Table III. 


Table III 


JIEDICATION i 

INTAKE, C.C. 

- PER 24 HOURS - urine, O-L- 

None 

9,480 

9,690 

9,180 

1,740 

600 

None 

13,380 

Posterior pituitary- | 

3,240 

Pit-sulfonate | 

2,100 
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used these substances is that these solutions merely contained less of 
the posterior lobe hormone than the standard solution. 

We believe that if the hormone from the posterior lobe of the pitui- 
tary could be combined with some other substance, so that it would be 
liberated very slowly, the dangers would be minimized or eliminated. 
We have found that the posterior pituitary principle can be precipi- 
tated from an aqueous solution with the aid of high molecular weight 
sulfonic acids. The best reagents appear to be the anthraquinone sul- 
fonic acids or their amides and of these the anthraquinone 2.6 disulfonic 
acids appear to be the best. These combinations with the posterior 
pituitary hormone may be suspended in water or peanut oil and are 
quite suitable for use. This report deals with the product obtained by 
precipitating the posterior pituitary hormone with anthraquinone 2.6 
disulfonic acid, and suspending the latter in a 0.5 per cent solution 
sodium-anthraquinone 2.6-disulfonie acid. The resultant product, solu- 
tion of posterior pituitary sulfonate, which for the sake of brevity we 
liave called pit-sulfonate, has an acid reaction. The posterior pituitary 
hormone is liberated when the solution becomes alkaline. This would 
happen immediately if the solution were injected intravenously. If 
injected subcutaneously or intramuscularly, the pitiiitary hormone is 
liberated slowly. There is a very small amount of the active hormone 
in solution and if large amounts of pit-sulfonate are injected, the free 
hormone will give the usual early pituitidn reaction, thus tending to 
mask the response of the new substance. 

Experiments with pit-sulfonate on uterine strips showed no differ- 
ence from solutions of posterior pituitary. Therefore, its oxytocic con- 
tent is equal to that of the solution of posterior pituitary. Since the 
strips were immersed in a buffered solution and since the pituitary hor- 
mone is set free on neutralization, this result is what one would expect. 


Experiments carried out at the Lilly Research Laboratories by Doc- 
tors Chen and Swanson yielded the following results: 

Sani[)les 124 and 125 of pit-sulfonate were tested for delayed anti- 
diurotic potency in rats by the Burn hlethod. The results are shown 
in Table I. 


Table I 



.VUMBEi: 

MEAN TOTAL 

MEAN TOTAL 

DUR.mON 

SmSTAKCE 

OK 

AT MAXIMUM 

AT END 

OP 


BATS 

BATE 

OP TEST 

TEST 



C.C. 

C.C, 

MIN. 

ol.inoaru lot of 
ViUiiturv oxtract 

12 

14.05 

i 

27.5 

192 

124 

125 

12 

14.56 j 

2S.0 

189 

12 

34.10 I 

2S.G 1 

1S3 


approximately the same. Thus, 
rotentim'i ^ ^ control, the medicated samples did not show a 

retention ol urmary excretion. The antidiurctic value is the same as 
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new product does not manifest itself as early as tlie posterior pituitar}^ 
However, its action consistentl.y lasts longer, as depicted in Fig. 2. 

Pig. 3 illustrates the effect of posterior pituitary and pit-sulfonate 
on the same human pregnant uterus. The pressure changes were deter- 
mined by an intrauterine hag. It is obvious that the posterior pitui- 
tarj^ had a much sliorter latent period and resulted in definite tetanj^ 
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Pit-sulfonale although of the same strength as the standard solution, 
had a more marked antidiuretic effect, because it was liberated slowly, 
thus prolonging its action. 

Data from the same patient comparing identical doses of the stand- 
ard and new product are illustrated in Fig. 1. As would be expected,' 



Fig. 1. — Graplis sliowing the antidiuretic effect of O.OB c.c. of solution posterior 
pituitai-j' and O.OG c.c. of pit-sulfonate in a patient with diabetes insipidus. Two hun- 
dred cubic centimeters of water were taken every thirty minutes. The arrow indicates 
time of injection. 



-• — Gr.aphs .showing the antidiurotic effect of O.OG 
Plt-sulfonate in a normal subject, 
umetcr.s of water were taken one hour before the injection 


c.c. of solution posterior 
One thousand cubic cen- 


the solution of posterior pituitary caused a decrease in the urine output 
earlier than the pit-sulfonate. However, the latter compound had a 
much more prolonged action. 

Similar amounts of pit-sulfonate and posterior pituitarv tvere "iven 
suliciitaiiooiisly to one of us (W. J. D.). The antidiuretic effect of the 
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pituitary or pit-sulfonate; (2) the duration of the first contraction; 

(3) the length of time over which these products were active; and 

(4) the fetal heart rate. 

Data for the latent period are given in Table IV. The statistical 
analysis of the pit-sulfonate data are based on the latent periods from 
one to twenty minutes. The mean for solution of posterior pituitary 
is 5.2 minutes, while the mean for pit-sulfonate is 12.8 minutes. If the 
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Tiic new product resulted in an increased tonus but there Avere always 
very definite contractions. Similar studies were made in 23 patients. 
The difficulty ivith this method of study lies in the fact that the sus- 
ceptibility of the uterus to posterior pituitaiy parallels the time the 
bag is in the uterus. Thus, the latent period Avould be shorter and the 
contractions stronger at the end of four hours than at the end of one 
hour. 

Numerous studies wei’e made by Fenning, Associate Professoi of 
Pliarniacolog}’’ and Physiology, University of Utah, ivith his eapaeigiaph, 
an instrument Avhich I’ecords uterine conti'actions, but has no connec- 
tion inth the patient. Sixty-fii^e patients at term ivere given solutions of 
posterior pituitary or pit sulfonate. Pig. 4 illustrates the effect of 
posterior pituitary solution and of pit-sulfonate. The uterine tetany 
and shorter latent period witli pituitary are obvious. Fenning con- 
cluded that pit-sulfonate lias a latency and overall action approximately 
two times that of solution of posterior pituitary. 


SOL. POST pituitary 02 CC. 



PIT-6ULF0t.JATE 0.2 CC. 

■ 1 







Fig. 4 . — Capacigraph of Fenning. Contractions of pregnant uterus after injections 
of posterior pituitary and pit-sulfonate in different patients. Time interval is the 
same. 


Studies with the Fenning hystei’ograph are shovTi in Fig. 5. Re- 
peated 0.2 c.c. doses of pit-sulfonate resulted in an increased amplitude 
and frequency of tlie contractions without the development of uterine 
tetany in a patient who went on to delivery within three hours. 

Pig. 6 illustrates the effect of pit-sulfonate on the post-partum uterus, 
hhythniical uterine contractions began tAventy-five minutes after the 
in.ioction and Avere still pi’osent at the end of five hours. Posterior 
pituitary has a much shorter latent period. 

Ui is work Avas started in April, 1938, and our problem has been to 
dotermnie if pit-sulfonate had any actions AA'hich Avere different from 
those of the solution of posterior pituitary on the human pregnant 
uterus. Careful oliseiwations Avere made on pregnant patients at term 
Avho Avere either having labor induced or ^Ycre having A'ery irregular 
emit ract ions. The early studies Avere all made by one of us (W- J.”^D.) 

Subsequent observations were made by the residents and internes under 
supervision of one of us (^Y. J. D.). 

Ye Avero interested in delerininiug the folloAvinc: (1) the latent 
period before a nterine contraction begins after the injection of posterior 
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pituitary. The latent periods of two to six minutes with the pit-' 
sulfonate are the result of the minute amount of the pituitary hormone 
which is in solution. In an endeavor to eliminate these early contrac- 
tions studies of pit-sulfonate in oil are now in progress. 


Table W. Latent Period of Ante-Partum Subcutaneous Injections 


LATENT PERIOD 
MINUTES 

SOLUTION 

POSTERIOR PITUITARY 

PIT-SULFONATE 

1-2 

2 

1 

3-4 

10 

9 

5-G 

11 

17 

7-S 

2 

14 

9-10 

1 

38 

11-12 


54 

13-14 


24 

15-16 


22 

17-18 


14 

19-20 


21 

21-26 


11 

27-32 


9 

33-60 


11 

Total cases 

26 

245 

Mean 

5.2 minutes 

12.8 

Standard error 

0.34 

0.31 

Standard deviation 

1.76 

4.67 


Certain patients showed increased uterine tonus hut in over 245 
patients with one to five injections each, none had uterine tetany to a 
degree that caused any concern about fetus or mother. The initial 
contractions lasted from ten seconds to one minute. One doctor on the 
courtesy staff stated that his patient had marked uterine tetany but 
there is no corroboration of his observation. On manj’" patients treated 
by one of us (W. J. D.) each dose of pit-sulfonate was 0.3 c.c. (five 
minims) with no evidences of tetany. A similar amount of posterior 
pituitary solution almost invariably produces uterine tetany. 

The duration of action was difficult to measure and could only he 
estimated. If we use posterior pituitarj’- for the induction of labor, the 
injections are given every twenty minutes but with pit-sulfonate the 
intervals are usually forty to sixty minutes. 


Table V. Latent Period op Ante-paktuji Subcutaneous Injections 

IN Same Patients 


NUMBER 

POSTERIOR PITUITART 
MINUTES 

pit-sulfonate 

MINUTES 

DOSE 

C.C. 

204502 

5 

10 

0.06 

212400 

2 i 

8 

0.06 

206181 

2 

10 

0.06 

206181 

3 

7 

0.2 

215241 1 

2 

2 

O.Ut) 

215241 

1 

3 

1 u.uo 


The fetal heart rate might decrease twenty to thirty beats per minute 
if the initial contraction lasted one minute, but there was no evi ence 
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latent periods over twenty minutes were included, this figure w’’ould be 
larger. All of the latent periods for posterior pituitary were less than 
ten minutes and 88 per cent Avere less than seven minutes. Sixty-eight 
per cent of the latent periods for pit-sulfonate ivere over ten minutes 
and tivelve per cent were over twenty minutes. It is apparent that 
there is a marked variation in the latent period but this is Avhat one 
would expect since patients vaiy in their susceptibility to posterior 
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Pig. 7 illiistrate.s tlie tetany produced by posterior pituitary as compared 
with a larger amount of pit-sulfonate. 

Observations bj' j\Iurp]iy on M. B., a primipara, at term, 4 cm. dilata- 
tion, having iiTegular contractions were as shown in Table VI. 


Tabdi: 


LATENT PERIOD 
MINUTES 

time 

JIINUTES 



0 

0.2 c.c. pit-sulfonate 

12 

12 

Uterine contractions and slight abdominal pain 


24 

0.2 C.C. solution of posterior pituitary 

5 

29 

Uterine contractions and abdominal pain 


31 

0.3 c.c. pit-sulfonate 

11 

42 

Uterine contractions and abdominal pain 


49 

0.3 c.c. solution of posterior pituitary 

6 

55 

Uterine contractions and abdominal pain 
Patient delivered 12 hours later 


Doses of pit-sulfonate of 0,2 to 0.3 e.e. have been used during the 
second stage in six primiiiaims and fourteen multiparas. No tetanic 
eonti’actions were produced and there were no significant alterations in 
the fetal heai't rate. 

We do not advocate any type of posterior pituitary hormone to 
hasten delivery, but we believe that wc have accomplished our objective 
which was to produce a compound of the posterior pituitary hormone 
which could be used by the physician with much less danger to mother 
and fetus. 

We have purposely omitted any data pertaining to the per cent of 
patients in whom labor was successfully induced because our only purpose 
was to prove that we had altered to some degree the properties of the 
solution of posterior pituitary U.S.P. 

CONCLUSION 

Subcutaneous or intramuscular injections in pregnant women at 
term of solution of posterior pituitary sulfonate differ from the usual 
solutions of the posterior pituitary hormone in that the latent period is 
longer, there is little, if any, likelihood of tetanic contractions of the 
uterus, and the duration of action is longer. 

We are indebted to the following for pertinent data: Drs. K. Chen, E. Swanson, 
Con Fenning, S. Gardner, D. Murphy, and Albert Holman. 
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DISCUSSION 

DR. ALFRED C. BECK, Brooklyn, N. Y.— My lack of experience with tins 
particular preparation will not permit me to saj' anything either for or against it. 
A wide experience with the use of posterior pituitary extract, however, enables me 
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at any time ot letal asphyxia. Becovery was always rapid and com- 
plete Attempts were made to obtain graphic records of the fetal heart 
sounds but the changes in the abdominal contour during uterine con- 
tractions caused the microphone to move, producing so much noise that 
we were unable to obtain satisfactory records. Our studies are all based 
on periodic counts made by auscultation. The can of ether and mask are 
no longer kept at the patient’s bedside during induction of labor with 
pit-sulfonate. There were no fetal deaths or injuries to fetus or mother. 



Pip. 7 Tocograph of Lorand. Contractions of pregnant uterus after injection of 

0.06 C.C. of posterior pituitary and 0.3 c.c. of pit-sulfonate in different patients. Time 
interval is the same. (Courtesy D. P. Murphy.) 


Data in Table V illustrates a comparison of the two substances on the 
same patients. The difficulty here again lies in the fact that the uterus, 
as a rule, is more susceptible to the second injection than to the first. 
Therefore, three of these patients had posterior pituitary first and the 
other three had pit-sulfonate first. It is apparent that with but one 
exception, the latent period for the pit-sulfonate was much longer than 
that for posterior pituitary. 


Dr. Albert Holman, ivlio induces labor in many patients with posterior 
pituitary solution has used pit-sulfonate in over two hundred eases. 
TJie injections and observations Avere all made by one person AAdio has 
been doing this AAmrk for years. Holman states that Avith posterior 
pituitary it required 8 to 12 doses at thirty-minute intervals to induce 
lalior Avhile AA’ith pit-sulfonate only 3 to 5 doses at sixty-minute intervals 
are required. The latent period for posterior pituitary according to 
him is two to four minutes AA^hile AAuth pit-sulfonate the latent period 
is ten minutes AAuth the maxinnmi contraction occurring in about thirty 
minutes after the injection. He states that they obsem^ed no stormy 
or tetanic contractions of the uterus and that the contractions Avhich 
occurred after pit-sulfonate simulated those of normal labor much more 
closely than those produced by solution of posterior pituitary. 

Studies of the effect of pit-sulfonate on the post-partum uterus Avere 

made at the University of IMicliigan by Dr. S. Gardner. He states that 

uie latent period is ten to tAventy minutes. It produced large rhythmical 

contractions Avhieh lasted from fifty minutes to four hours and fortA^- 

Im? action of the pit-sulfonate according to him Avas 

u»7) • obtained AAith solutions of posterior pituitary 

he oi* intramuscular action of 

iiie AAiiole alkaloid of ergot or crgonovme. 

T pit-sulfonate liaA-e also been carried out, using the 

Uoiand tocograph at the University of Pennsylvania by Dr. D. Mufphy 
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advantages would bo a very useful addition to an obstetrician’s equipment. And 
while we believe the abuse of ccbolics may do immense harm, we still feel there is 
a place for their careful and skillful use. A new preparation like pit-sulfonate 
will perhaps be safe only when used with the same caution and care that sliould 
be exercised when using pituitrin. The unhappy results of the abuse of pituitrin 
may protect the reputation of the newer preparations as they are developed. 

DB. WILLIAM R. NICHOLSON, Philadelphia, Pa. — I have been greatly in- 
terested in this paper because I liave always believed in pituitrin, as the last speaker 
said, if it is used in the riglit way. It has always seemed to me that one might 
just as weU say tliat strychnine or morphia must not be used because fatal harm can 
be done with them in overdoses as to condemn pituitrin completely for obstetric 
use. I have yet to see a case in which there was a tetany of the uterus witli the 
dose that I insist upon as an initial dose, that is, one minim. I liave of course 
seen tetany of the uterus in the old days when so-called “surgjcal pituitrin” first 
came out which was double the strength of the present “obstetric pituitrin” and 
when the initial dose was larger. 

I have probably used pituitrin a little more generally and with less strict indi- 
cations than some of those who have spoken today. I have used it to stimulate 
sluggish contractions, even though the cervix was not more dilated than three or 
four fingers, but it was given only in small doses and at proper intervals. 

DB. JOSEPH L. BAER, Chicago, III.— With complete deference to Dr. Nichol- 
son, I must say that we have seen tetany of the uterus follow one minim of 
pituitrin and with death of the fetus in utero. Moreover, there is the risk that the 
nurse may misread the order and give an ampoule instead of a minim. That has 
happened, I confess with humility, in our institution. I hope that Dr. Dieckmann, 
if this product is to be put on the market, will see to it that it is put out in one 
minim doses per ampoule. I offer the suggestion to the pharmaceutical firms that 
they put out their pituitary drugs in two groups, 1 c.c. ampoules for hemorrhage 
only, and one minim in ampoules for induction of labor. 

DR. DIECKMANN (closing).— We do not use pituitrin to hurry labor or de- 
livery. I have used this drug on G primiparas and 14 multiparas with complete 
dilatation and the head on the floor. Most of these were private patients. There 
was no abnormal slowing of the fetal heart rate and no uterine tetany. I believe 
this drug will be of value to the obstetrician for the induction of labor. I do no 
believe the general practitioner should use any form of pituitrin to hurry delivery, 
but if he is going to use an oxytocic, I believe pit-sulfonate is less likely to 
damage to the mother or fetus than pituitrin. Before it is released, it 'wil ■ 6 
given extensive trials by obstetricians. 
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to discuss Dr. Dieckmam’s paper and comment on Ms endeavor to dimimsli tlie 
risks associated witlv tMs powerful uterine stimulant. ^ _ 

We began to use posterior pituitary extract soon after it was introduced in tins 
country. At that time it was given to almost every woman soon after the cervix 
was fully dilated. Tliis use of the drug not only shortened the second stage of 
labor but it so reduced the need for forceps extractions that obstetric forceps were, 
threatened with extinction. After several years, however, we began to attribute 
some of our fetal deaths to the use of this new drug. These bad results, together 
with the frequent reports of rupture of the uterus which appeared in the literature, 
led us to become more cautious and the use of posterior pituitary extract was re- 
stricted to those cases in which the requisites for forceps wmre fulfilled and an 
indication for forceps extraction had arisen. Thus because of an occasional bad 
result, an excellent addition to our armamentarium was almost abandoned. 

Even when the drug was given in very small doses these dangers, as Dr. Dieck- 
mann has noted, could not be eliminated. I recall one instance in wdiich a multip- 
ara, who entered the hospital because she thought she was in labor, was given 
one minim of posterior pituitary extract to induce labor after a night’s sleep. 
Within a few minutes the uterus began to contract violently. In spite of the fact 
that the patient was immediately anesthetized with cWoroform, the fetal heart rate 
dropped to 80 and became irregular. Fortunately she delivered within twenty min- 
utes and, although the child was deeply asphyxiated, it survived. 

If one minim of the drug can cause such violent and prolonged contractions, the 
caution which we employed with regard to its use was certainly justified. On the 
otlier Jiand, were we justified in abandoning the use of this drug just because of 
the occasional difficulties which followed its use? 

Dr. Dicckmann and his associates not only have not abandoned the use of pos- 
terior pituitary extract, l)ut they have sought to lessen its dangers by altering its 
composition so that its absorption might be delayed. That they have been success- 
ful seems to bo erident from the results of their investigations. That the delay 
in absorption will diminish the risk also seems to be evident from the results of its 
clinical application in a fair number of cases. 

If further experience confirms these early observations, their work will restore 
to general usefulnes.s a drug which once was considered a boon to obstetrics, and 
the elimination of its dangers not only will justify its use in the second stage but null 
make posterior pituitary extract invaluable in the treatment of the troublesome 
cases of first stage inertia. 


DR. GEORGE KAIIPERAIAN, Detkoit, Mich. — The small amount of pit- 
sulfonate placed at our disposal by Dr. Dieekmann was of course not adequate for 
any conclusive observations. The five cases in which this drug was used were all 
cases of uterine inertia. In all these pains had lagged and although some dilata- 
tion had re.sulted, progress was exceedingly slow. However, enough dilatation was 
present to make a positive diagnosis that labor was actually in progress. 

In these few cases the results as reported by the essayist were borne out. The 
atent period was longer than when pituitrin is used, approxinmtelv about twelve 
imnutos passing before the ebauge in pains was noted. Tliis increase in pain was 
o 0(1 in 4 out of 3 cases. In no case was any tetanic contraction obseiwed nor 
NW stimulated that caused a hasty or tumultuous termination of 

‘ • le contractions seemed like normal uterine contractions and no fetal heart 

-'lumgo was noted, and no baby was liom with sj-mptoms of distress. 

hlly opinion that eebolics are rarclv necessan- in normal 

Mieve tlm n r V ■' termination of labor. But we do 

> drug that could mUdly stimulate uterine contractions without dis- 
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of irradiation treatment of 442 patients for uterine carcinoma. The 
cases reported in this series included only the more serious injuries with 
symptoms requiring active treatment or surgical intervention. Eeport- 
ing from England in 1938, Todd’ stated that tlio incidence of irradia- 
tion intestinal complications following treatment of uterine carcinoma 
was approximately 5 per cent in all clinics. His statement was based 
upon his knowledge of tiie results of treatment at the Cliristie Hospital 
and Holt Radium Institute in Manchester, the Marie Curie Hospital in 
London and the Radiumhemmet in Stockholm. His statistics probably 
included onl}'’ the more severe tj’pes of injuries. In 1941, Chydenius,^ 
of Helsingfors, reported an incidence of 10.2 per cent of intestinal 
strictures that followed irradiation therapy for uterine carcinoma in a 
series of 321 cases treated from 1937 to 1940. 

The purpose of this I’eport is to record our experience in the diag- 
nosis and treatment of intestinal irradiation injuries at the Woman’s 
Hospital from 1937 to 1941, inclusive. Tliis recent five-year period was 
selected because wm believe that during tliis time, data were recorded 
that give us the true incidence of intestinal injiu’ies which developed 
following the technique of irradiation therapy employed. It is within 
this time that members of our staff liaAm become aware of the frequency 
of occurrence of these intestinal lesions and that they pi'oduce character- 
istic symptoms and phj^sical findings by which they can be diagnosed. 

Irradiation injuries usually manifest themselves vfith the onset of 
intestinal symptoms, such as abdominal pain, frequent bowel move- 
ments, rectal tenesmus, and passage of varying amounts of blood and 
mucus by rectum. In some cases, the initial symptoms are those of 
intestinal obstiTiction, that is, abdominal pain, anorexia, nausea, vomit- 
ing, and obstipation or obstipation alternating Avith diarrhea. When 
these sjonptoms appear, they may be due to a temporary partial intes- 
tinal obstruction caused by hyperemia, edema, and spasm of the bowe 
at the site of an intestinal ulcer or to a true organic stricture resulting 
from the formation and contraction of scar tissue as Nature attempts 
to heal the injured bowel. Symptoms of an intestinal injury maj 
develop at any time from immediately'’ folloAiung irradiation therapy' to 
within several months or years later. 

Diagnosis of an irradiation injury is made by’’ various means, includ 
ing direct inspection of rectal and sigmoidal lesions through a sio 
moidoscope, roentgen studies of the boAvel and microscopic studies o 
biopsy specimens or of tissue removed at operation or at autopsy'. g 
peated examinations over a considerable period of time may be neces^ 
sary to establish the diagnosis of an intestinal irradiation injury in any 
case under observation. Without careful diagnostic studies, it is impos 
sible to be certain that symptoms suggesting the development of sue 
injuries are not due to functional boAA'el disturbances, indiscretions 
diet, too much catharsis or possibly conditions resulting from the ma g 
nant processes for Avhich treatments Avere given. 



INTESTINAL INJURIES RESULTING FROM IRRADIATION 
TREATMENT OP UTERINE CARCINOMA- 

Albert H. Aldridge, B.S,, M.D., P.A.O.S., New Lork, N. 

(From the Glinie of the Woman’s Eospital) 

M ost of om' knowledge and experience in the use of irradiation 
therapy for the treatment of uterine carcinoma has been acquired 
in the past twenty-five years. Within tliis time, reports from various 
excellent clinics throughout the world have appeared, describing a vari- 
ety of techniques for radium and roentgen ray therapy and presenting 
statistical summaries of the results that have been obtained. 

Although there is still some difference of opinion as to optimum 
amounts of irradiation to be used and the safest and most effective 
methods for its application, in general it may be stated that irradiation 
therapy for uterine carcinoma has become fairly well standardized. 

Recognizing the value of this form of therapy and the risks involved 
in its use, gynecologists strive to meet two objectives, namely : 

1. To deliver an amount of irradiation which can now be determined 
with reasonable accuracy as sufficient to destroy the malignant process 
provided it is radiosensitive and is confined to the uterus and its para- 
metrial supporting structures. 

2. To protect adjacent anatomic structures, and especially the urinary 
and intestinal tracts, against excessive .secondary irradiation effects 
which may be destructive to their substance and function. 

In reporting the results of therapy, it has been customary to record 
facts regarding the effect of irradiation on the progress of the disease 
and the survival rates of patients treated. Until recent years relatively 
little has been written regarding the undesirable and occasionally dan- 
gerous secondary effects of irradiation on the surrounding healthy tissues. 

The few reports in medical literature regarding such complications 
have given detailed clinical and pathologic descriptions of some of the 
serious intestinal injuries that have been observed. They have also 
included discussions as to the probable causes of such injuries, but as 
a rule liave provided little information as to the frequency of their 
occurrence. 


Corscaden. Kasabach and LenzJ reported an inci- 
iidestinal injuries which occurred as a result 

An,oric=in Gynecological Society. 
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Within the five-year period covered bj’’ this report 6 patients in addi- 
tion to the 32 listed in Table I came under treatment for intestinal 
strictures. As irradiation therapj’’ for carcinoma of the cervix uteri had 
been carried out in all of these eases by members of our attending staff 
with the same techniques wliieli are employed in our cancer clinic, it 
was decided to include them in the series of eases to be reported. By 
doing so the number of patients witli intestinal irradiation injuries was 
increased to 38. Of the 38 cases, 29 liad postirradiation intestinal 
strictures. 



Fig. 1.— Mrs. S. (Hospital No. 74084), aged 35 years, hours"”"^^^^ 

cinotna of cervix with 4,200 mg. hr. of ^''isjo^roentgen therapy 

testlnal symptoms began immediately after radium radium treatment, 

was used. Intestinal stricture was diagnosed at three y after irradiation 
Patient still has intestinal symptoms at one year and "1 „pj.„jjiia edema, and 

therapy. Comment: Intestinal stricture was probably due to hjperemia, e 
intestinal spasm at site of injury. 


Table II is a summary of the diagnoses made in the 38 ® ; £ 

be noted that the series included only one case of adeno ^ 

the corpus uteri. Of the 37 patients with tumors of the ce - 
cases were diagnosed as adenocarcinomas and 33 as » ntprine 

cinomas. Table II also shows the distribution of the 38 ease +yT)e. 
carcinoma in accordance with the Btving classification as o 

Our own observations are in agreement Avith previously 
reports^’ * that intestinal complieations resulting from irra la lo 
juries are due to three characteristic types or degrees of tissue 
depending upon the location and extent of the original injuiies. 
include : 


1. An acute localized proctitis or proctosigmoiditis. 

2. Ulceration of the mucosa and wall of the intestine. 

3. Formation of varying amounts of perirectal fibrous tissue. 

Any one or a combination of these types of tissue reaction may 
velop in the same patient. 
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As a check on the extent of a malignant growth, irradiation therapy 
is preceded, in oiir clinic, by routine examinations of the lower bowel 

and urinary tract. 

In Table I, it will be noted that; 

1. 16.9 per cent, or approximately one out of eveiy six patients treated 
for uterine carcinoma, developed some degree of proved injurj'" to the 

intestine. _ ^ ^ ^ au 

2. Only one intestinal injury occurred following treatment of 4i 

patients for carcinoma of the corpus uteri. 

3. Of 142 patients treated for carcinoma of the cervix uteri, 31 de- 
veloped postirradiation intestinal injuries including 23 intestinal stric- 
tures. In other words, an intestinal injury developed in one out of 
every 4 to 5 cases treated for carcinoma of the cervix, and one out of 
approximatelj’’ every 6 iiatients treated had a postirradiation intestinal 
stncture. 

Table I. Type Incidence of Intestinal Irradiation Injuries That Ocoukked 
During Treataient of 1S9 Cases op Uterine Carcinoma at the Woman’s 
Hospital from 1937 to 1941, Inclusive 


I INTESTINAL LESION RESULTING FROM INJURY 

diagnosis in no. of 

CASES TREATED CASES 


CarcinoniR of corpus 
Carcinoma of cervix 


Total cases treated 


l er cent of ca.ses 
treated 


•Includes one carcinoma of cervix following- supravaginal hysterectomy. 


NO. OF 
CASES 

PROCTO- 

SIGMOIDITIS 

ULCER 

wirnouT 

STRICTURE 

STRICTURE 

47 

1 

0 

0 

142 

5 

3 

23* 

189 

6 

3 

23 

100 

.3.17 

1.5S 

12.16 



Tiie incidence, 16.9 per cent, of intestinal irradiation injuries which 
occurred in patients treated in onr cancer clinic appears to he rela- 
tively high. This is true because in this series, every ease of proved 
injury has been reported regardless of the fact that some were ex- 
tremely mild, giving rise to only transient s>nnptoms. In previously 
published reports, statistical data have included only the severe tj^ies 
of injuries requiring active treatment or surgical inteiwention for relief 
of symptoms. Had it not been our policy' to investigate all cases with 
poslirradiation intestinal symptoms, some of the injuries reported in 
this series would niidoubtedly have been missed. 


l.VBLE ir. SU.M.MARV OF DIAGNOSES AND DISTRIBUTION OF TIIE oS C\SES \S TO 

Cell Type (Ewing) 
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ana one-nair montns aicer leinuxiai-iuii v/i. J rmfiTfltivp At two yeap 

ture, A, was made one month later. .^I'eatment was pallia • patient is 

seven months after the diagnosis of intestinal stnctu^ b^wel’to be practiral 

free of intestinal sjTnptoms, and roentgen +ion of Natures sue 

ly normal in appearance. Comment: This is a good demonstration o 
cess in healing such injuries. 
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Aeutc proctosigmoiditis is the mildest form of intestiral injitry oh- 
se^lS as a fCsttU of the secondary effects of irrad.at.on therapy lot 
nlcrino carcinoma. Characteristic ilitcstinal symptoms appeoimg dur 
in" the course of treatment or soon after tts completion give the B s 
lining of the presence of such an ininry. The sjnnptoras tnclnd 
ahdomiial pain, diarrhea, rectal tenesmus, and the passage of sma 
amounts of blood and mucus by rectum. 



A. 



B. 

, 2.— Mr.c. K. (llnsi)ital Xo, 75-163). acrctl 59 yi-art;. tva.'t treated for adenocar- 

V rinn'^ r "dill -1.200 nip. lir. of radhiin delivered in twenty-four hour.s and 

ro'-ntpeii tlior.apy in lliirty-six dayjt. Onset of symptoms and diagnosis of 
•■^triciure. .-t. occurred at five niontli.« after irradiation. P.aticnt was free of 
roentgen examination. B, made thirty-nine days after Fig. 2. A showed 
oef,. > I’fwoi at the .site of injury. Signioidoscoplc examination 

umoi increa.se in tiie .size of the bowel lumen. Comment: Rapid improvement 
lee "^^-' 0 'P‘-reiuia, edema, and spa-sni of tlie boivcl wore important fac- 

lerp in causation of Die .stricture seen in ,-V. 


lAxainiuation tvill reveal a typical localized inflammatory proee&s in- 
volvintr tbe aiUorior wall of the rectum and distal end of the sigmoid 
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at about tlie level of the cervix. The mucous membrane over the area 
is soft to palpation, intensely hyperemic in appearance or edematous 
with considerable mucous secretion over its surface. Trauma of the 
palpating finger or passage of a proctoscope readily induces slight 
bleeding. With a bland diet and suitable palliative treatment these 
mild injuries heal spohtancou.sly and .symptoms disappear soon after 
termination of irradiation tiierajiy leaving no evidence of damage to 
the mucosa or wall of the intc.stine. 

When injury to the bowel is moi'c .severe tlian that which causes an 
acute proctitis, ulceration of the intestine usually occurs. Although 
ulcerative lesions have been observed in both the rectum and sigmoid, 
the usual location for their development is on the anterior wall of the 
bowel at about the level of the cervix or at about 8 to 10 cm. from 


the anus. 

Eeetal examination will reveal an ulcer at least 1 to 2 cm. in diametei 
with a grayish white slough over its surface and an area of intense 
hyperemia and edema about its margin. Trauma of examination oi 
evacuation of bowel contents readily induces bleeding. The extent of 
ulcerative lesions probably depends not only upon the severity of the 
original injuries but also u])on secondary infection of the injured aieas. 
In a small percentage of these ease.s, perforation of the bowel occurs 
into the peritoneal cavity, causing pei’itonitis; into the vagina, pio uc- 
ing rectovaginal fistulas ; or into the perirectal tissues, giving rise to 
ischiorectal abscesses requiring incision and drainage. 

Ulcerative lesions make their appearance at any time from soon aftei 
termination of irradiation therapy to within several weefe or mont s 
later. They tend to heal slowly with separation of sloughs fiom t en 
bases and imvard growth of the surrounding healthy intestinal mucosa. 
When healing is complete the mucosa is pale and atrophic in appearance 
with some evidence of telangiectasis. Palpation of the lesion is imj 
to reveal some fixation as a I’esult of the foi’mation of fibious tissue 
beneath the injured area. In some cases this increase in fibrous issue 
extends into the wall of the intestine, constricting its lumen. ymp 
toms of a partial or complete organic obstimction may then appear. 

At the onset, sj^mptoms caused by intestinal irradiation ulcers may 
be the same as those resulting from irradiation proctitis but are i e y 
to be more severe. In many of the cases in our series, the initia symp 
toms were those of partial intestinal obstruction due to a reduction i^ 
size of the bowel lumen as a result of hyperemia, edema and spasm 


the intestinal wall at the site of an ulcerative lesion, ^ ^ 

Injuries resulting in acute proctitis and ulcerative lesions ^PP®^^ 
be confined essentially to the mucosa and wall of the intestine itse a 
have been referred to as “intrinsic lesions.”^ There are a ew o 
cases in which the primary injury appeal’s to have involve ^ 

rectal tissues. The characteristic tissue reaction following suci 
is the formation of a diffuse mass of fibrous tissue involving 
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n. c. 


KIk- I. — Mr.*;. M. (Hospitn.! No. 60323), ukcOI .66 years, vras treateil for adenocar- 
of cervix witli -l.SOO nip. lir. of radium in tilirty-.'six liour.s and S.SOO r. of 
ro'iUKin t!\oraiiy in tliirty-two davs. Intestinal symptoms began two months after 
t- rniln-ition of irradiation tlioraiJy.’ Diacnosis of inte.stinal stricture, .-1. was made as 
-■‘of.n .-IS .•-ymptonis appoared. .\t four montlis after irradi.ation. .symptoms were less 
trouhUsomo alllioucli a roentgenogram. B, still showed definite constriction of the 
haw.-i at the .‘^Ite of tile injury. .Vnotlier roentgenogram. C, made four years after 
irradiation .'•how.‘< loss constriction of the bowel. .\t this time the patient was 
syiniitotn fn e, .and has continued in good health up to now, over si.x years from time 
of irradiation theratiy. Cnmmrni : This shows the success of palliative therapy and 
that bowfl function may he normal although evidence of stricture persists. 
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called “fi’ozen pelvis” caused by massive invasion of all pelvic struc- 
tures by malignancy. It may be associated Avitb an ulcerative lesion of 
the boAvel. As healing of this tj^Tie of injury progresses, the loiver 
bowel is likely to be distorted by contraction of the fibrous tissue and 
by external pressure causing intestinal obstruction. 

Eoentgen studies of the boAvcl ai’c essential for diagnosis and proper 
management of many intestinal iiTadiation injui’ies. Some injuries 
resultmg in strictures of tlie bowel occur at levels Avhich do not permit 
satisfactory examinations tlu’ough a sigmoidoscope. In othei-s narrow- 
ing of the bowel lumen at the site of an injury prevents passage of a 



Fig. G.— Mrs. T. (Hospital No. 709G5). aged G3 Years ^-as treated for 
cell carcinoma of cervix with 0,000 mg. of radiuni and dia 

and roentgen therapy 8,400 r. in thirty-eight days. 9? ®^JJi*i,._„iIiation therapy- 

of intestinal stricture, occurred at two niontlis after wide showed the sig- 

Pelvic examination at operation, one week after *],’e uterus. A loop 

mold markedly thickened for a distance of 10 cm. ond adherent to thickened 

of ileum was fixed by adliesions to tlie peritoneum Jl?°;p}lk‘'®'j.T„nv^ble cancer cells 
for a distance of 12 cm. Its lumen was slightly ,•*„ noint of attachment 

were found in tissue removed from the surface of the ileum at P , 'Tins 

in the cul-de-sac. The surgical procedure adopted was 

patient died three montlis after operation from 

Virt^/al inTiit»v tn JlflnGrent IOC 



u.” 

symp- 


toms. 


sigmoidoscope to a point at which the lesion can be satisfactoii y a 
ized. By roentgen studies the existence and location of intes ina 
tures can be determined and the success of palliatwe therapj c 
cheeked. The decision as to Avhether palliative therapy ^-nhA^s- 

tinued or surgical intervention is necessary is usually base on 
ieal symptoms and the results of such studies. 

Figs. 1 to 8 shoAv typical roentgen findings in some of the cases 
eluded in this series. _ . +• n 

All of the 38 eases in the series that developed intestinal 
injuries had treatment AAuth radium, and 27 of the 38 cases la 

tional roentgen therapy. In 19 of the eases, radium treatmen AAa 
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A. 



i'iK. .". — :Mr.'=. M. (Hospitnl Xo. 74794). .TRed 52 years, was treated for squamous 
C'll circiiioma tif cervix with 4.200 mp. hr. of radium delivered in twenty-four hours, 
ami >.00D r. of roenteen tlierapy in fifty-one day.<=. Intestinal .symptoms began immedl- 
atriy following irraili.'ition and tin- diagnosis of intestinal stricture. A, was made at 
time inomlis from termination of irradiation. Pelvic e.vamination sliowed a "frozen 
[c’vis” frtmi tlie so-c.illod "extrinsic’" type of injury. Tin’s is probably responsible for 
the distorted aiiiiearanoe of the lowi-r bowel. A roentgenogram, li. made seven months 
laS'-r .show.* cvinsidemble improvement in the strictured bowel. .\t one year and nine 
mentl'.s from tlie time tlie lii.agno.sjs was made tlio patient still has intestinal symp- 
Uttne tnjt Is jnuch improvetl. Comiiienf This Is a good example of disturbance in 
oi'V'l function f.-om an "extrinsic’’ irradiation injury which iias been treated bv 
I Mli.vtive rr.ean.s. 
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in one application and in tlie remaining 19 eases two applications were 
used. Eoentgen therapy preceded treatment with radium in only 
one case. 


Table V is a summary of the irradiation l.reatment and outcome of 9 
cases in -which intestinal injuries occurred without evidence of sub- 
sequent stricture. In 6 of tlie 9 eases, a diagnosis of proctosigmoiditis 
■vvas made, and in 3 cases ulceration of the bowel also occurred at the 
site of the injury. In one case the ulcer perforated the rectovaginal 
septum, causing a rectovaginal fistula rvliich healed spontaneously after 
two months. It will be noted in Table V that : 

1. Onset of iirlestinal symptoms was from immediatelj^ following 
radium therap.y in 5 cases to one year in one of the ulcer cases. 

2. Diagnosis of an intestinal lesion was made in from one week to 
fourteen months after irradiation therairy. 

3. Healing of the intestinal injuries was spontaneous in all of the 9 
eases including the one with rectovaginal fistula and the two that 
died. At time of death these trvo patients had no intestinal sj’^mp- 
toms. 



Pi&. 8.— Mrs. L. (Hospital No. 55947), aged 45 years, was treated for squamMS 
cell carcinoma of cervix with 6,000 mg. hr. of radium in ,„nnth<! after 

roentgen therapy was used. Intestinal symptoms began at Dp until five 

irradiation therapy, but a diagnosis of intestinal stricture was „„„„ eight 

and one-half years after she was treated. This patient was mid" 

months after the diagnosis of intestinal stricture was made. yh^pP^fdprine adnexa, 
portion of the sigmoid was found adherent to Uie uterus left u inflamed. 

The wall of the sigmoid 'was thickened for a distance of 10 p™' rpjje operative 
necrotic, and perforated at the point of its attachment to the Pt^FPy’xj^p aibson-Bal- 
procedure was resection of the damaged portion of the ®'smoid bj tn 
four technique, and colostomy. This patient died one de- 

operation from generalized carcinomatosis. Comment: The possiomy following 
velopment of intestinal obstruction from an irradiation injury at any 
treatment of uterine carcinoma must always be kept in mind. 


In the series of 38 cases of irradiation injuries, 29 had intestin 
strictures as proved by roentgen studies of the injured bowe . 
of the 29 eases wdth strictures, symptoms have been 
trolled by palliative means. The results of treatment of these 
summarized in Table VI, 
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A. 



s. 

Fig. 7. — Mrs. AV. (Hospital No. 74210), agecl 40 years, was treated for squamous 
cell carcinoma of cervix with 4,200 mg, hr. of radium delivered in twenty-four hours, 
and 7,600 r. of roentgen therapy in thirty-six days. Intestinal symptoms began im- 
mediately following irradiation and intestinal stricture, A, was diagnosed at six 
months after termination of irradiation. Palliative treatment failed and a diagnosis 
of complete intestinal obstruction, B, was made five months later. At operation no 
evidence of malignancy was found in the abdomen or pelvis. The wall of the recto- 
sigmoid was markedly thickened for a distance of 10 cm. extending down to the floor 
of the cul-de-sac. The wall of the bowel was ulcerated and necrotic, and an impend- 
ing perforation was sealed off by an adherent loop of ileum. The operative procedure 
adopted was permanent colostomy and abdominoperineal resection, removing the rec- 
tum and tile damaged portion of the sigpnoid. This patient is alive and well at 
seven months after operation. Comment: Timely operative interference is a life- 
saving measure for some patients who develop postirradiation intestinal injuries. 
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From Table VI, it will be noted that in from three months to over 
six jmars of observation, 13 of the 18 patients had become symptom free, 
2 were improved, 1 was unimproved, and 3 died of generalized car- 
cinomatosis. 

It is frequently difficult to differentiate between intestinal obstruc- 
tion caused by tissue reaction to irradiation injury and conditions result- 
ing from malignancy. The diagnosis of an irradiation intestinal stric- 
ture in any patient under observation is based upon improvement in 
general health following treatment, relief of intestinal sj^mptoms fol- 
lowing palliative treatment and roentgen evidence of increasing size of 
the lumen of the bowel at the site of injury. 

Table VII is a summary of facts regarding irradiation therapy and 
diagnosis in 11 of the 29 eases of intestinal stricture which required 
surgical intervention for relief of sj-^mptoms. In this table it will be 
noted that: 

1. Diagnosis of stricture requiring operation was made in from two 
months to five years and five months after termination of irradia- 
tion therapy. 

2. Location of the stricture was in the rectum in one case, in the 
sigmoid in six eases, in the rectosigmoid in three cases and in the 
ileum in one case. In one case of sigmoid injury the ileum was 
also involved. 

Table VIII is a summary of the surgical techniques used and out- 
come of the 11 cases of intestinal stricture that were operated upon for 
relief of symptoms. 

Surgical indications which arise in the treatment of these eases in- 
clude procedures to : 

1. Believe pain, bleeding and partial or complete intestinal obstruc- 
tion. 

2. Remove necrotic bowel which may perforate resulting in deat 
from peritonitis. 

3. Promote healing of ulcerative lesions by diverting the 

In some cases this can be accomplislied by colostomy which can 
closed after the intestinal injury has healed. 

Success in the treatment of irradiation intestinal injuries requires 
the skill and judgment of an experienced surgeon. He must have 
ability to select the surgical procedure best suited for treatment o m 
juries which vary considerably as to their extent and location. 

Surgical treatment of such injuries is not infrequently complic^l'® 
by the fact that they occur in patients who are either poor surgical ns s 
or are in poor physical condition when operative interference become 
necessary. 

Another factor which must be taken into consideration is the is 
turbance in circulation which occurs in tissues which have been su 
jeeted to intensive irradiation. With this in mind colostomy may ^ 
the primary procedure of choice to avoid complications arising ro 
failure of wound healing folloiving intestinal resection and anastomosi 
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Table III A Summary op Badidm Dosage Used in 19 Cases With Intestinal 
INJURIES Following One Application op Radium for Carcinoma op the Uterus 

Carcinoma of Corims Uteri, 1 Case. Radium dosage iu tlie one case was 2,400 
mg. lir. given in one application to the uterine cavity in 24 hours. 

Carcinoma of Cervix Uteri, 18 Cases. In the 18 cases one application of radium 
was used as follow's; 


LOCATION OP 

APPLICATORS 

DOSE IN AIILLIGRAAI HOURS | 

CASES 

TREATED 

2,000 IN 
24 HR. 

2,400 IN 
24 HR. 

3,000 IN 
30 HR. 

600-1,800 

IN 

24 HR. 

Cervical canal 

1 

16 

1 


18 

Cervix (vaginal surface) 


1 



1 

Parametrium (radium 




18 

18 

needles) 







Range of total dosage in the 18 cases was from 3,000 to 4,500 mg. hr. in 17 
cases and 6,000 mg. hr. in one case. 


17 of the 19 cases in this group had additional roentgen therapy ranging from 
7,600 to 10,000 r. within 26 to 51 days. 


Table IIIB. Sumaiary of Radium Dosage Used in 19 Cases With Intestinal 
Injuries Following Two Applications op Radiuji for Carcinoma 
OP THE Cervix Uteri 


LOCATION OF 
APPLICATORS 

FIRST APPLICATION 

SECOND APPLICATION 

DOSE IN MII.LIGRAM HOURS 

DOSE IN MILLIGRAM HOURS 


2,400 IN 
24 HR. 

600 TO 
1,800 IN 
24 HR, 

1,500 

IN 

15 HR. 

1,200 IN 
24 HR. 

1 

2,400 IN 
24 HR. 

1,500 TO 
1,800 IN 
24 HR. 

Cervical canal 
Cervix and uterine 
cavity 

Parametria (ra- 
dium needles) 
Vaginal fornices 
(Clarh colpostat) 

1 

1 

18 ! 

1 

1 

1 

IS 

1 

1 

1 

! 

1 

1 

1 

2 

16 


Range of total dosage in the 19 case.s wa.s from 4,800 to 6,000 milligram hours. 
Total duration of radium exposure was 39 hours in one case and 48 hours in IS cases." 


_ 10 cases in this gi-oup had roentgen therapy ranging from 6,000 to 10 000 r 
Within 22 to 50 days. ’ 


T.ujle IV. 


SUAIilAP.Y of WO.MAN’S HOSPITAL RoENTGEN THERAPY TECHNIQUE USED 
IN Cases op Carcinoma op Cervix Uteri 


70 cm. 


Distance : 

Intensity : 

(a) 25 r. per minute. 

(b) 10 r. per minute. 


Voltage: 200,000 (peak) 

Filtration: 

^PPP®^- 2 mm. aluminum. 

(b) .4 mm. tin. .25 mm. copper. 

1.0 mm. aluminum. 

A umber of fields; 4-6. 

^^Rximum 16 x 12 cm.; average 16 x 10 cm 
^^2^0 3 cm.'in Sdth.^"™”®‘”‘' protection of an area along the mid- 
Daily dose: 150-200 r. to each of two fields. 

Tmii o., P®*' routinely since 1938. 

nurWonTcTCle-'“ol®t?49%a?'i (measured in air): 8,000-10,000 r. 

to 42 days (present minimum 30 days). 

















Table VI. Summary of Data Regarding 18 Cases With Intestinal Irradiation Strictures in Which 

Symptoms Folloayed Palliative Treatment 
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In Gases 1, 2, 3, 5, and 7, intestinal symptoms began i: 
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Table VIII. SujistARy of Findings, Surgical Techniques Employed and 
Outcome of 11 Cases Operated Upon for Intestinal Strictures 


location 

OP 

STRICTURE 

OPERATION 

1 POSTOPERATIVE FOLLOW-UP 

ALIVE 

AND 

WELL 

TIJIE SINCE 

OPERATION 

DIED 

TIME FROM 

OPERATION 
TO DEATH 

CAUSE or DEATH 

YR. 

JIO. 

Sigmoid 

Partial resection 
sigmoid 
(Gibson-Bal- 
four) 

+ 

3 

10 




Sigmoid 

Partial resection 

1 sigmoid 
(Gibson-Bal- 
four) 1 

+ 

3 

7 




Sigmoid 

Partial resection I 
sigmoid. 
Colostomy 




+ 

17 months 

Generalized 

carcinomatosis 

Eocto- 

sigmoid 

Abdominoperi- 
neal resection 
sigmoid and 
rectum. 
Colostomy 

+ 

1 

7 




Ileum 

Resection of 25 
cm. ileum 




+ 

4 days 

Peritonitis 

Sigmoid 

Colostomy 

(Jlikulicz) 

■ 




3 days 

Peritonitis 

Eecto- 

sigmoid 

Colostomy 

(llikulicz) 

1 -f 

1 

1 2 

1 

1 




Sigmoid 


B 

■ 


+ 

0 weeks 

Intestinal 

hemorrhage 

Sigmoid 
Ileum j 

Colostomy 
(Mikulicz) 
Adherent ileum 
Relea.sed 

1 

1 


■f 

3 months 

Generalized 

carcinomatosis 

Rectum 


B 

B 


+ 

3 months 

Intestinal 

hemorrhage 

Sigmoid 

Cecostomy 

1 

1 




46 days 

Necrosis of 
sigmoid. 

Small bowel 

obstruction. 
Pneumonia. 
Autopsy 


In cases in which intestinal injuries iiave occurred as a result o 
irradiation treatments for uterine carcinoma, it is often impossible to 
determine whether they have been caused by radium or roentgen ray 
therapy. However, it is generally agreed that they are invariable’' due 
to overdosage of irradiation and that the primary injury is to the bloo 
vessels which supply the injured boAvel.^ It is believed that damage to 
some of the smaller branches of the hemorrhoidal vessels results m 
their becoming thrombosed and occluded. This leads to infarction an 
mucosal ulceration in the portion of the bowel from which the b oo 
supply has been withdrawn. There is reason to believe that muscu ar 
spasm of the bowel wall at the site of the injury may be another ac oi 
in decreasing its blood supply. 
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ton^ufn ^nri/1 ^ longitudinal section of this same specimen of bowel. The peri- 

ulcer markedly edematous. A typical mucosal 

Ulclr o*f® Induration of the wall extends far beyond the limits of the 

flhmiic tifciVI® injury has resulted in a marked formation of 

nbrous tissue, a, which has narrowed the lumen of the bowel. 
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From tlie study of specimens in our oum laboratory, it appears tliat 
the blood supply to the injured bowel is gradually rather than sud- 
denly withdraum. The basis for this conclusion is that within the areas 
of tissue necrosis observed, foci of reparative (inflammatorjO tissue 
reaction can be identified. It is assumed that the cellular elements for 
this defensive tissue reaction must have been supplied by blood vessels 
which had not lost their function. 

Figs. 9, 10, and 11 are drawings made from fresh surgical specimens. 

A reduction in the incidence of these serious intestinal complications 
of irradiation- 'therapy for uterine carcinoma must depend upon a bet- 
ter understanding of their etiology, recognition of the fact that they 
may -make, their appearance at any time from immediately following 
irradiation, therapy to within several years thereafter, and elimination 



Figr. 9. — Showing tlie characteristic external appearance of the bowel which has 
been injured bv irradiation. The wall is thickened and has the consistency of a 
tliick-walled "rubber tube,’’ In the midportion of this specimen, there is a con- 
stricted, necrotic area, S. The dark color is due to extravasation of blood beneath the 
peritoneum. 

Botli clulical and experimental studies have contributed to our linowl- 
edge of factors which may be responsible for such injuries. The un- 
usual susceptibility of the intestinal mucosa to damage from irradiation 
has been well established.^ Overdosage of irradiation, which may be a 
frequent cause of such injuries, is undoubtedly the result of faulty 
teclmiqne or of conditions which are difficult to control. Cases have 
been reported in wliieh intestinal injuries ivere due to accidental dis- 
lodgement of radium applicators from the cervical canal or uterine 
cavit 3 ' to the vagina. 

^ Other conditions which may result in excessive exposure of the intes- 
tine to radium include: a retroverted uterus, a uterus with a tliin 
muscular wall and peritoneal adhesions which fix one or more loops of 
the mtestine to the external surface of the uterus, or to the cervical 
sUimp foUowmg supravaginal hysterectomy. Furthermore, Todd has 
railed attention to the fact that “the question of overdosage is a rela- 
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5. Success in tiie treatment oX intestinal irradiation injuries ivill de- 
pend upon a knowledge of the possibility of their occurrence, early diag- 
nosis, suitable palliative treatment and, when indicated, timely operative 
interference. 

I wish to iicknowleclgc niy hulebtecliie.«.s to Dr. William Crawford White, Con- 
sultant in Surgery, Dr. John E. Hutton, Gastroenterologist, and Dr. Harriett Mc- 
Intosh, Eoentgenologist, all of the Woman’s Hosjiital, for their hind assistance in tlie 
diagnosis and treatment of the eases that have been rejiorled. Their enthusiasm has 
done much to arouse the interest of our sla/T in this important subject. 
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DISCUSSION 

DE. JOE V. MEIGS, Boston, AIass. (by invitation). — There is apparently an 
increase in the number of bowel injuries following treatment of cervical cancer 
with x-ray and radium. It is possible in the past that such patients, treated with 
radium alone, went to other clinics and were not recorded, while others have had 
tenesmus, pain, and diarrhea but have recovered without treatment. It is more 
likely that the addition of roentgen therapy to the usual radium treatment has 
been an equal contributor to bowel stricture. Before the advent of deep roentgen 
therapy, an occasional case of obstruction was seen but recently more patients have 
come with serious lesions. 

At the Massachusetts General Hospital and the Pondville Hospital we have had 
30 such patients, or 3.6 per cent out of a total of 800 who were given x-ray treat- 
ment plus radium. In four otlicr cases strictures followed radium alone. ■ A great 
many other patients with symptoms of bleeding, tenesmus, pain, etc,, were seen hut 
are not reported here as this discussion deals only with actual bowel strictures as 
demonstrated by proctoscopy, x-ray, or operation. 

The mortality following the treatment of the obstruction is low, nevertheless 
radiation stricture is a trying and difficult complication. About 100 of our SOO 
cases had supervoltage or 1,000—1,200 kv. therapy. Of these 100, 8 patients de- 
veloped obstructing lesions. Twenty' of the total of 30 followed 200 kv. therapy 
and 2 followed 400 kv. treatment. It is very probable that more cases will foUov 
the million volt therapy- until the proper dosage has been learned from a large 
experience. 

Of the 34 patients with obstruction and stricture at the Massachusetts General 
Hospital and Pondville Hospital, 22 were operated upon. In the 12 patients not 
operated upon and diagnosed by x-ray- and proctoscopy, 6 had lesions in the rectum 
and 6 in the sigmoid. The sy-mptoms in all cases consisted of pain, rectal bleed 
ing, nausea, vomiting, distention, and tenesmus. Of those operated upon, 11 h^ 
a colostomy done; 1 a colostomy with posterior excision of the rectum; 2 had ileo 
transverse colostomies plus resection of the ileum with sigmoid colostomy-; 3 ha 
ileotransverse colostomies plus resection of the ileum; 2 had ileostomies; 2 ha 
resection of the ileum; in 1 a piece of adherent ileum was released; and in 1 
entero-enterostomy was done. 

There was only 1 postoperative death, but of the 22 patients operated upon, 4 
have since died. The average time to the onset of bowel sy-mptoms from the time 
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live one ” In other words, tissue tolerance to irradiation may be re- 
duced by poor general health and tissue changes resulting from de- 
generative diseases. 

In some cases overdosage is undoubtedly due to the combined effects 
of radium and roentgen ray irradiation. Danger from this source can 
be reduced if roentgen exposure is carefully focused on the lateral 
pelvic structures and adjacent gland-bearing areas. 

Numerous suggestions have been made to prevent irradiation intes- 
tinal injuries. They include : 

1. Procedures to prevent accidental dislodgement of radium appli- 
cators from the cervical canal and uterine cavity. 

2. Distention of the vagina with gauze and insertion of a rectal tube 
during application of radium with the purpose of increasing the dis- 
tance between the radium and walls of the rectum and sigmoid. 

3. Caution in the use of irradiation for treatment of patients who 
have had pelvic infections or previous abdominal or pelvic operations. 

4. Frequent changes in position of a patient during radium treat- 
ment with the hope of dislodging intestinal loops -which may be in close 
proximity to the uterus. 

5. Koentgen studies of the intestine before placing radium in the 
cervical canal or uterine cavity to determine whether loops of intes- 
tine are fixed to the uterus or cervical stump by adhesions. Eiddence 
produced by such studies is not always conclusive. 

6. Preirradiation exploratory laparotomy to determine whether loops 
of intestine are adherent in positions that might subject them to too 
much irradiation. This seems a radical procedure and does not elimi- 
nate the possibility of intestinal adhesions re-forming immediately after 
the exploratory operation. 

7. Reduction of intensity of irradiation by: 

a. Using smaller amounts of radium and increasing duration of ex- 
posures. 

b. Decreasing the size of the fields of roentgen ray exposures and 
tlie amounts of roentgen therapy per treatment. 


v;uiNUijU»iUiN» 


1. Sufficient irradiation to effect a cure of uterine carcinoma cannot 
be applied without some damage to the intestinal tracts of a consider- 
able percentage of patients treated. 

2. Tlie true incidence of such injuries cannot be determined udthout 
routine diagnostic studies of the intestinal tracts of all patients who 
develop significant postirradiation intestinal sjTnptoms. 

_ 3. The development of intestinal symptoms and especially those of 
intestinal obsU-uction at any time from a few weeks to several years 
a er irradiation for uterine carcinoma should always suggest the pos- 
siliility of a post-irradiation intestinal injury. 

to diitorentiato mtestinal 

or extensions of ntaUgnant 
Sr ns and may be the means of saving lives. 
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deaths within a few days from peritonitis is noteworthy, as is tlie fact tlmt in 
most instances the operative jn-ocedurc chosen has served its purpose well. 

Dr. Aldridge’s analysis places the percentage of intestinal complications, mild 
and severe, at a .somewhat higher level than has been previousl}' reported. However, 
we believe that it is no higher than will be found in most clinics if careful .study 
of present-day therapy is carried out. 

I would like briefly to state our e.xperienee at the Roosevelt Hospital with a 
group of cancer of the cervix cases, which includes both service and private patients, 
particularly those of Dr. Howard C. Tajdor. This is a small series viewed agaimst 
the larger experience of others here, but it is of some interest at the moment in 
that the radiation tochnirpie is so nearly like that used by Dr. Aldridge and there- 
fore the two series may well be compared as to resulting intestinal injuries. 

From 1935 to 1941 we have treated 100 cases of cervix carcinoma. These pa- 
tients have received in and about the cervix and lower uterine canal between 3,000 
and 5,000 mg. hr. of radium element in capsules with 0.5 mm. platinum filtration, 
of which 3,000 to 3,500 mg. hr. have been in the cervical canal. In the majority 
of instances this radiation wa.s accompli.shed in one application but in a small 
number (those receiving a total of 4,500 to 5,000 mg. hr.) 1,500 to 1,800 mg. hr. 
of the total amount were given as a second application at least six weeks later. 


High-voltage therapy either followed or j)receded this element radiation at a six 
to eight weeks’ interval with a machine similar to that used by Dr. Aldridge and 
delivering 45 r. per minute. Daily doses of 220 to 300 r. to one part only have 
been given (averaging in most cases about 320 r.) A total x-ray dosage of 6,000 
to 7,500 r. has been employed, spread over from twenty-eight to fortj'-two days. 
(This is 2,000 to 2,500 r. less than Dr. Aldridge states.) 

In these 100 cases we have had 13 instances of major intestinal damage as com- 
pared to Dr, Aldridge’s 12. IG per cent. Nine of these occurred in the large bowel 
and 4 in the small bowel. In the large bowel G showed varying degrees of stricture 
of the rectosigmoid, some with ulcerative bleeding, but none has required operation. 
The time of appearance of symptoms of these injuries varied from two months to 
one year. Three developed rectovaginal fistula, one of which healed spontaneously, 
the other two being in advanced cases. 

In the small bowel, constricting lesions occurred in the 4 cases in five months, 
six months, six months, and eleven months, respectively, after the termination of 
therapy'. Three required small gut resection and two of these are now alive and 
free of disease in their fourth y-ear. One, a stump case, who had a loop of ileum 
adherent to the cervix, developed stricture six months after radiation, and died aftei 
resection from intestinal thrombosis. 

We have compared this series of 100 cases with 62 others treated from 1931 to 
1934, when we were using almost double the amount of radium therapy' in tuo 
applications but only about one-half the amount of high voltage therapy. In this 
group there were only 2 rectovaginal fistulas and no small bowel injuries. Thus 
in our experience with 162 cases we have noted a greater incidence and a greater 
variety of intestinal injuries since we have stepped up the amount of high voltage 
therapy given. We believe that gut damage, except in the one stump case, ms 
had little if any' relationship to the amount of radium radiation used. In our 
series it is too early to say whether an increased salvage will compensate f or t ns 
increased incidence of intestinal damage. As a step toward prevention of t le.- 
injuries v/e hope to : 

1. Be more conscious of bowel proximity and screen our radium more effectnclj 
when necessary'; 

2. To reduce our daily high voltage dosage and spread it out over a longer peno 
of time. 
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of treatment was one month to twelve months in 17 cases, with an average of six 
montlis; in 13 cases, from one year to seven years, with an average of 3.4 years. 
In 4 cases the correct dates of onset were not known. 

One patient with symptoms of obstruction and bleeding, with stricture observed 
by x-ray six months after radiation treatment, was completely relieved of symptoms 
and an x-ray of her colon was normal without treatment at one year. In 2 patients 
temporary left-sided colostomies were closed successfully. 

The largest dose of x-ray therapy was 9,200 roentgen units with the 1,200 kv. 
machine, and the smallest dose was 1,200 roentgen units with the 200 kv. machine. 
The largest dose of radium was 6,086 millicurie hours and the smallest was 2,000 
millicurie hours. 

To avoid injury to the bowel the rays must be prevented from striking it. To 
accomplish this is difficult in patients that have not been operated upon, but much 
more difficult in those who may have an adherent loop of bowel. 

Perhaps radiation treatment of early cervical cancer is not the best method and 
perliaps surgery should be more widely used for early cases. This would avoid the 
dangers of radium and x-raj’. The latter combination could be used for more 
extensive cases where the acceptance of a 3.6 per cent morbidity might be con- 
sidered insignificant when attempting to cure the disease. About one-half of our 
cases of bowel injury were in an early operable group, and operation in this group 
would have been safer than radiation therapy. 

It is my feeling that the answer to the apparent increase of bowel injuries is 
radical surgerj- for cancer of the cervix in certain cases, the use of high Trendelen- 
burg position plus air injection in others, the use of the full bladder, and possibly 
the avoidance of x-ray therapy in patients who have been previously operated upon. 
The Trendelenburg position, during treatment has been suggested, but the slanting 
position necessary is not possible with our present million volt therapy apparatus. 
Ton of our 34 patients had been operated upon and may have had adherent bowel, 
in which case this method would not have worked. 

Air injection of the abdomen has been suggested, but this would not help those 
witli adherent bowel. Others have suggested injecting air into the rectum and filling 
the bladder with some solution. Scliatzki has suggested persuading the patient to 
drink plenty of water and treating her when the bladder is full, thus displacing 
Iho ileum out of the pelvis and pushing the sigmoid to the left. This -would be 
helpful as tiie .sigmoid and the ileum are most frequently injured. The position of 
the sigmoid in the pelvis is obviously responsible for its injury, and -U’hen a patient 
lies on her back, the terminal ileum is usually tlie lowest loop of small intestine 
and is in the pelvis. If the sigmoid and the small intestine could be pushed aside 
and out of the pelvi.s, injuries would not occur, but it is difficult to be sure that 
they arc out of the way during 21 to 30 successive x-rav treatments and 2 radium 
treatnient.s. 


DR. TIIOAIAS C. PEIGIITAL, Ne-vv York, N. Y. — Dr. Aldridge has established 
10 incidence of intestinal injury following irradiation of the uterus for cancer in 
a mueli more accurate manner than has been done heretofore. His records are most 
complete, so that his figures must indicate accurately the possibility or probability 

0 intestinal injury m any series treated after the manner of procedure at the 
'» Oman s Hospital. 


to n'» 3 or gut complications. In addition 

volvl^ 1 enun'erated for i,s the number of lesser intestinal in- 

nennj"" indicated that the majority of these have cleared up sponta- 

.“ i.Z ’ used i. 

m»ig tho^e major complications. That there were only two postoperative 



HOEMONAL INFLUENCES UPON THE UEETEE^*^ 

J. ]\IasoxV HuxVdley, Jr., M.D., Williaji K. Diehl, M.D., and 
Everett S. Diggs, ]\r.D., Baltimore, :\rD. 

(From the Department of Gynecology, University of Maryland, School of Medicine) 

' I ’’HIS article deals ■with our okservatioiis on ureteral peristalsis during 
the various phases of pregnancy and the puei’periiun. In addition, 
we present further confirmatoiy data that the ureter is subject to hor- 
monal influences which regulate its peristaltic behavior. Before pre- 
senting these observations on ureteral peristalsis, a brief summary of 
our foregoing work on the physiologic changes occurring in the urinary 
tract during pregnancy is necessary. A portion of this woik has pre- 
viously been presented to this Society. 

For many years we have known that dilatation changes occur in the 
urinary tract during pregnancy, but it was not until the development 
of intravenous urography, made possible by the original Avork of Rown- 
tree in 1923 and further elaborated by Swick and Binz in 1929, that 
we haAm been aAvare of its nearly constant occurrence. In our uro- 
graphic study of 27 normal pregnant AAmmen throughout the succeeding 
months of gestation and the puerperium, the most constant change 
noted Avas a dilatation of the pehus and calyces of one or both kidneys, 
a dilatation, tortuosity and kinking of one or both ureters, and a lat- 
eral displacement of these structures. In addition, there Avas an ap- 
parent atony of the ureteral musculature observed. Every patient 
shoAved some dcAdation from the normal, I’anging from a slight dilata- 
tion to a marked degree of hydronephrosis and liydroureter. The right 
kidney and ureter Avere more affected than the left. The dilatation of 
the ureter ahvays began at the pehde brim, and in not one of the pa- 
tients studied Avas there found a definite and significant dilatation of 
the peMc portion of this structure. With the advance of pregnancy, 
the dilatation of the upper urinary tract gradually increased to the 
time of delivery, and folloAving this event there Avas a rather rapid 
regression to the normal state, taking place as a rule in tAventy-eight 
days. It is a Avell-knoAvn fact that the presence of frank infection 
greatly retards the normal involution process. In this urographie 
study, it Avas found that Avith adAmncing pregnanej^ and Avith progres- 
sNe dilatation of the ureter, the excretion time of the kidney Avas 
markedly retarded, so that frequently a delay of thirty to forty-fi"'"® 
minutes Avas necessary before a satisfactory film could be obtained. 

‘Read at the Sixty-Seventh Annual Meeting' of the American Gynecological Societj. 
Skytop Lodge, Pa., June 15 to 17, 1942. 
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From our experience we would urge the following: 

1. Operative treatment of all small Ijowel lesions as early as possible after diag- 
nosis can be made. (In our cases x-ray did not demonstrate adequately the multi- 
plicity or extent of these small bowel injuries.) 

2. Conservative treatment of large bowel irritations, ulcers, and strictures, as 
many of the latter which seem at first quite tight may function adequately with 
patience and time. 

3. Dr. Aldridge has pointed out how extremely ditficult it is at times to deter- 
mine whether persistent pain plus mild obstruction may be due to radiation injury 
or to spread of growth. In such cases if there is satisfactory local regression of 
the carcinoma and the patient’s general condition is improving, we would urge 
abdominal exploration, as in the few instances in which we have followed this plan 
we have been repaid by finding a readily remedied benign pain-producing lesion, 
or very small metastases on the lateral pelvic walls vrhich were not beyond the limit 
of satisfactory surgical removal. If extensive growth is found, further therapy 
can be carried out with a sound knowledge of its location and extent. 

DR. GEORGE GRAY WARD, New York, N. Y. — These intestinal injuries are 
more common than is generally realized. Several years ago we showed that rectal 
injuries occurred in about a to 6 per cent of 688 cases treated and followed up 
for five 3 ’ears or more. In 1932 Jones, of Cleveland, called attention to the possi- 
bility of such injuries occurring months and years later in cases which were not 
malignant. He reported 7 such cases in 520 patients, 6 of whom he cured by sur- 
gerj’. In 1938 Todd, of England, suggested that these injuries were due to a 
thrombosis of the smaller branches of the hemorrhoidal vessels causing obliteration 
of the blood supply of the rectosigmoid, thus producing infarctions and ulceration 
of the mucosa and fibrosis of the muscular coat resulting in constriction of the 
bowel. Corscaden has reported similar experiences and recommends the amount of 
radium be reduced and prolonged so as to give the same ultimate amount of irra- 
diation. Ho suggests 70 mg. for one hundred hours. 

Our former average dosage varied from 3,600 to 4,200 mg. hr. In later years 
it was increased by using, in addition, the colpostat to the perimetrium for 1,800 
mg. more. There is a question whether in stepping up the dosage we may have 
increased the injuries whicli we are encountering. Corscaden ’s suggestion may pos- 
sibly be an answer to the problem, and I believe there has been a definite improve- 
ment m his cases. I would strongly urge a more careful follow-up of these cases 
as intestinal injuries following irradiation are usually a late complication. 
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seem too hypothetical to believe that the hormonal influences elabo- 
rated during gestation could affect both systems in the same manner. 
As already mentioned, one of the most outstanding evidences of hor- 
monal activation of the urinaiy tract is that of the marked hyper- 
trophy of the musculature throughout the ureter and especially in its 
lower end, namely, the sheath of Waldej’-er. This eannot be considered 
a work hj^’pertrophy, for we found these same h 3 >-pertrophic changes 
in a patient dying following an operation for an ectopic pregnancy of 
seven weeks’ duration, when it was impossilfle to have pressure due to 
the small .size of the uterus. Other evidenee to support this hormonal 
theoiy is presented by the autop.sy findings of a man dying from a 
teratoma of the testicle with generalized metastasis, which proved to 
be a chorionepithelioma. Prior to oioeration the urine had been 
strongljr positive for anterior pituitaiy-like substance on two occa- 
sions. The examination of the ureter showed definite hj^pertrophic 
changes throughout the entire organ, but was most marked in the 
juxtavesical portion. Here there was tremendous hypertroply of the 
sheath of Waldeyer, the greatest external diameter measuring 8 mm., 
the measurement of the nomnal nonpregnant ureter in the same loca- 
tion being about 3.5 mm. Another factor that seems to support the 
endocrine theory of ureteral activation is that following delivery, and 
with the rapid decrease of the hormonal content of the urine due to 
absence of the placenta, the main source of estrogenic and anterior 
pituitary-like substances, there is a progressive and rather rapid re- 
gression of the urinary tract to its normal state. 

Knowing of the work of Traut and McLane on ureteral peristalsis 
during pregnancy, Ave wished to confirm if possible their observations, 
for Ave felt that the iieristaltie Amriations they noted might be depend- 
ent upon hormonal influences and not upon muscular AAmrk fatigue as 
might be supposed. If Ave could demonstrate that these Amriations 
Avere due to hoi’monal influences, Ave Avould then haAm additional con- 
firmatory data to support this hormonal theory as an etiologic factor 
in ureteral changes. Traut and McLane have shoAAm that there is an 
increasing atony of the ureter Avith adAmneing pregnancy, and that be- 
ginning Avith the end of the second trimester there is a complete loss 
of tone, Avith absence of peristalsis. There is a return of peristalsis 
just prior to parturition, Avhieh then continues on through and a tei 
the puerperium. 

In order to carry out these expei’iments, Trattner’s hydrophorograp 
Avas used. This apparatus Avas dcAmloped in 1922 in order to make a 
graphic record of the peristalsis of the ureter in situ through tie 
ureteral catheter at the time of cystoscopy. The hydrophorograp is 
a closed system ; the urine from the catheter passes beneath a tambour, 
and by this means the Amriations of urinary pi;essure are clearly re- 
corded on a constantly moving graph. The pressure under AAhich e 
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Associated \nth this delayed excretion time there develops an appar- 
ent increasing atony of the ureteral mnscnlatnre. 

We believe that dilatation of the ureter is produced by two primary 
factors: first, changes in the ureter due to hormonal stimulation, as 
shown by muscular hypertrophy, increased vascularity, and loss of 
tone. This changed tube then is subjected to the pressure of the semi- 
cystic, pregnant uterus at the pelvic brim, with resulting dilatation. 
We feel that if the primary hormonal changes had not taken place, the 
soft vascular uterus could not exert sufficient pressure on the dense 
wall of the ureter to produce dilatation. 

From histologic studies we have previously shown that the ureter 
during pregnancy undergoes rather constant and typical changes. One 
of the most striking of these is the marked muscular hypertrophy of 
the .sheath of Waldeyer, the outer longitudinal layer of musculature, 
which structure invests the lower 3 to 6 cm. of the pelvic ureters. 
There is also seen muscular hypertrophy throughout the length of the 
ureter, confined for the most part to the circular layer. The ureter 
becomes vascular, soft, dilated, and ribbonlike. The opinion has been 
advanced that this hypertrophied sheath is the important causative 
factor in dilatation of the ureter. If this is correct, the dilatations 
should be bilateral and should begin at the bladder. Our findings haim 
not supported this view, for as already stated, the clianges always 
begin at the pelvic brim and the right ureter is much more affected 
than is the left. This increased incidence of right ureteral involve- 
ment is due to dextrorotation of the uterus, cushioning of the left 
ureter at the pelvic brim by the overlying sigmoid, and also to the fact 


that the right ureter crosses the pelvic brim nearly at a right angle, 
making it more luilnerable to pressure. The left ureter runs into the 
pelvis in much more of a straight line and is consequently less subject 
to pressure effects. We beHeAm the imst majority of iiwestigators are 
noAv of the opinion that dilatation of the ureter at the pelvic brim is 
due to pressure, this being the theory originallj’^ presented by Opitz in 
1905. We felt that this theory ivas definitely proi^ed by the experi- 


ments Ave conducted Avith the use of the indAvelling catheter during the 
later stages of pregnancy. It Avas shoA\m that if continuous drainage 
of the upper urinarj'- tract Avith the indAvelling catheter Avas maintained 
for fort3’'-eight to seventy-tAvo liours, there Avas a definite regression of 
the dilated peh-is and abdominal ureter. Further confirmatory data 
"•ere added by our studies of the dilatation changes occurring in the 
presence of large pelA-ie tumors, especially those of long standing and 
t lose conforming to the contour of the pregnant uterus. 

Is there .sufficient eA'idenee to support our belief that the urinary 
ract IS subject to hormonal stimulation? We feel that the folloAAung 
data support our opinion that this activation does play a definite role! 

vhen one considers the embryologic dcA-elopment of the generative 
and urinary .systems, botli arising from the same anlage, it does not 
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In order to ascertain the normal ureteral rhythm, a study of 8 
patients with no generative or urinary pathology was carried out. As 
will be noted, the tracing is made with three variations of pressure, 
namely, at 15, 10, and 5 cm. of water (.see Fig. 1, B.S.). This hj^dro- 

phorographic tracing of the normal nonpregnant woman shows regular 
rhythmicity and amplitude of the eontraetion waves, the contraction 
phase about equaling the period of relaxation. The tracing was ap- 
proximately the same at the various pressure levels. There was rapid 
excretion of urine. 


Fig. 



2. — a, S.C. (b-18). First pregnancy, twenty weeks’ gestation. V, J-E. (b-20) 
First pregnancy, thirty weeks’ gestation. 


After having established the curve for a normal nonpregnant ’ 

a study of the variations during pregnancy and the puerperium t 
undertaken; 17 patients were examined during the first trmies ® > 
during the second, 46 during the third, 15 of these just ^ 

ery, and 12 during the puerperium, making a total of 106. ^ 

ings were not conducted consecutively on each patient througno 
several trimesters of pregnancy, for we felt that it might be oi ^ 
value to determine the various trimester variations, if any 1 

During the early part of the first trimester, the peristaltic wave s 
a slight variation in its behavior from that of the 
trol, as evidenced by beginning loss of ureteral irritability, win 
tinned and increased throughout this phase (see Fig. 1, o, ^ 

pregnancy, nine weeks’ gestation). With the progress or ^ ® , .^ 1 ^ 

trimester there is an increasing loss of tonus, especially mar 
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urine flows is regulated by a valve and measured Avitli a manometer, 
and the frequency of the drops of urine is recorded electrically. A 
point of practical value is that with the increased intake of water there 
is a decrease in concentration of sodium chloride ions, thus interfering 
with the function of the magnetic counter. This difficulty was over- 
eonie by placing a tablet of sodium chloride in the tambour chambei, 
thus increasin*g the ionization and permitting proper funetioning of 
the drop recorder. 



Ihe technique of obtaining the tracing was as follows, and was con- 
stant throughout the entire study. Each patient received 1,000 e.c. of 
^\ator one-half an hour previous to the examination, so that active 
peristaltic behavior would be a.ssiired. A water cystoscopy was then 
aone, with the patient in the lithotomy position. The right ureter was 
catheterized, the catheter marked at 11 cm. and introduced into the 
ureter up to that point. The eystoscope was then clamped in place so 
uiat Irequent inspection of the eatheter in the ureter during the ex- 
1 ernnent was possible. The catheter was attached to the apparatus 

toteelh^^i patient’s legs: care was taken 

E A 91 tambour were on the same level 

patients received any sedation, as it was 
t loiight that this might interfere uith ureteral peristalsis. 
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there is a resurgence of ureteral activity (see Fig. 3, a, H.C., third 
pregnancy, thirty-ninth week of gestation). Here is noted a definite 
return of ureteral irritability. During tlie post-partum period, it is 
noted that the contraction wave is more regular' Init there is still evidence 
of lessened tonus (see Fig. 3, b, L.M., first pregnancy, fifth day). 
Throughout this study considerable variation in the contraction waves 
at the various pressures was observed. However, it was rather con- 
stantly noted that the tracings obtained under 5 cm. of pressure 
showed quite a low amplitude of pei'istaltic actiAuty. The explanation 
of this fact is probably due to there being an insufficient head of pres- 
sure, with a resulting decrea.se of muscular contraction of the ureter. 
The accompanying composite graph gives a graphic portrayal of the 
decreasing ureteral tonus during the advance of pregnancy, and also 
the return of ureteral activity pi-ior to parturition (Fig. 4) . 



After completing this study of ureteral behavior during pregnancj 
and observing the very striking atonia that developed, Ave then a 
tempted to proAm that the peristaltic actiAuty and atony Avere depen 
ent upon hormonal influences. We knoAv that during pregnancy aig^ 
amounts of estrogenic and progestogenie substances are elaborate 
the placenta. The estrogenic substance produces groAvth air a 
causes contraction of the uterus, whereas, it is generally thong t a 
the progestogenie substance allays uterine actiAuty. By priming nor 
mal women with large and prolonged doses of estrogenic and proges o 
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the pressure ot 5 em. (see Fig. 2, o, S.C first 

^testation). Here practically no peristaltic activity is noted. Theie is 
rapid exietion of nrine. During the third trimester complete loss of 
toim develops (see Pig. 2, h, J.E., first pregnancy )._ hm contraction 
ivaves are seen at the various pressure levels. Just prior to parturition 



Pie. 3. — a, H.C. (b'43). Third pregnancy, thirty-nine weeits’ gestation. V, L.M. 
(h-23). First pregnancy, fifth post-partum day. 
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c. After two weeks of estrogenic tlicrapj-, no very definite., activation is seen 
here. (Fig. 6.) 

d. After three weeks of estrogenic thcrapj', decided increase of ureteral ac- 
tivity is noted. With lowering of the pressure there is seen a decrease in the 
number of contraction waves. 


Fig. 



7.— e, J.H. (b-37). After four weeks of treatment '"'tli stilbestrol 2 mg. twice 
laily. }, After flv-e weeks of treatment witli stilbestrol 2 mg. twice J- 



e. After four weeks of estrogenic therapy, there is noted a g cjn, 

crease in amplitude of the contraction waves, particularly in the a 
pressure zones. There is good urinary excretion. (Fig. 7.) 
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.^cnic substances, we hoped to simulate in a measure hormonal condi- 
tions that exist during pregnancy and possibly produce the same 
ureteral behavior that normally occurs during this period. The experi- 
ments were carried out in the following manner: 

Eight normal women, the average age being 34, with no urinary or 
generative pathology, were treated with stilbesti’ol, each leceiving 
orally 2 mg. twice daily, over a period averaging ten Aveeks, the pa- 
tients thus receiving a total of 280 mg. This large dosage produced no 



J.H. (b-37). After two weeks of treatment witli stilbestrol 2 mg, twice 
aauy. cl. Alter three weeks of treatment with stilbestrol 2 mg. twice daily. 


untoward effects except for slight nausea in scA’-eral of the patients. 
An eekly. hydropliorographic tracings were made and, as Avill be noted, 
very marked peristaltic activity Avas produced. The amplitude of the 
contraction Avaves Avas far greater than those seen in the control non- 
prnued patient. As the period of therapy progi'essed, the ureteral 
activity became more marked, being quite exaggerated in the last 
Avcek.s of the experiment (see Pigs. 5 to 8). 


^ * nonj>rpgiijinl palicnt (Fig. 5), Lase line tracing before treatment with 

Ml H'.'trol, showing normal ureteral behavior, with active excretion of urine. 

iroughout the following e.xperimcnt this patient received stilbe.'^trol, 2 mg. orallv 
tv. ICO daily, receiving a total of 140 mg. 


estrogenic thenvpy. there i.^ noted definite incrca.^e of 
urinary weretiom' ’ zones. Ti.ere is good 
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b. After one week of progestogen therapy, there is seen a dclinite lessening of 
ureteral activity ns shown by the decrease in amplitude as well as in the fre- 
quency of contractions. In the low pressure zone very little tonus is seen. 

c. After two weeks of progestogen therapy, the changes arc not markedly dif- 
ferent from the previous graph. (Fig. 10.) 

d. After three weeks of this same progestogen therapy, there is seen increasing 
loss of tonus, especially marked in the 5 cm. pressure zone. 



Pie- 10. — c, W.H. (b-29). After two weeks of 
and pranone, 40 mg. q.d. d, After three weeks 
q.w. and pranone, 40 mg. q.d. 


treatment with Proluton, S mg. 
of treatment "vvith proluton, 8 


e. After four weeks of progestogen therapy, there is nearly complete a on 
most marked in the low pressure zone. The urinary excretion is sometf 
lessened. (Fig. 11.) 

f. After five weeks of progestogen therapy, complete atonia is observed, esp^e^ 
cially in the 10 and 5 cm. zones. As will be noted, there is no evi 
urinarj’- output. Urine was excreted, but due to a breakdown in the magn 
timer it was not recorded. 

It would seem from these tivo experiments that hormonal 
play a definite role in ureteral behavior, the estrogenic substance ac « 
ing the peristaltic contractions and the progestogenic substance a a. 
ing these contraction waves. 

As we have shown, the peristaltic activity of the ureter dining 
nancy may be dependent upon estrogenic and progestin effects, 
ever, from the work of Cohen, Marrian, and Watson it is possi i e 
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f After five weeks of estrogenic tlierapy, a continuation of the marked peri- 
staltic activity is seen in the 15 and 10 cm. zones. _ Very Uttle activity is seen 
with the 5 cm. pressure. There is good urinary excretion. 

g. After six weeks of treatment with the. same estrogenic therapy, even more 
marked peristaltic contractions are seen here and, as in the previous graph, there 
is little activity in the lower pressure zone. (Fig. 8.) 



‘'Y.H. (b-29). Base line tracing before treatment -nuth proluton and 
mg nd' week of treatment wjth proluton, S mg. q.w., and pranone, to 


In ordei’ to determine if allaying of ureteral activity and final atonia 
developed nnder the influence of a progestogenic substance, another 
group of S normal women with no urinary or generative pathology was 
sclcetcd, their average age being 31 years. These women received an 
intensive course of progestogenic therapy over a period of nine weelts, 
cncli receiving weeldy proluton 8 mg. intramuscularly, and in addition, 
pranone -SO mg. orally, maldng a total dosage that each received pro- 
uton mg. and pranone 2,520 rag. No sjTnptoms referable to tliis 
tensive therapy were demonstrable. Weeldy hydrophorographic trac- 
Riadc and, as will be noted in the following erraphs, there was 
a gradual decrease in the amplitude of the peristaltic waves. The dimi- 
9 toTll increased with the duration of the therapy (see Figs. 


normal nonpregmunt woman prior to progestogen 
.‘hS- Th r f satisfactory- as the two previous controls above 

..p 1 experiment this patient received proluton S 

y-k U.'podermically. and pranone 40 mg. a d.ay orallv, (Fig. 9.) 


hown 
r-'.z. a 
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From these observations it has been shown that after the third 
month of pregnancy there is an increasing amount of the combined 
estrone and estriol excreted in the urine. The estrogens in this state are 
of low physiologic activity, whereas, it is thought that the free fomis 
may have definite oxytocic properties. As will be noted from onr in- 
vestigations of peristaltic variations during pregnancy, it is in this 
period, namely from the third month on, that an increasing diminution 
of activation comes about, until in the tliird trimester there is complete 
atonia existing. It is possible that this atonia may be brought about 
by the inactivity of the increasing physiologically impotent combined 
estrogen. The absence of contraction waves continues up to just be- 
fore parturition, when there is a resurgence of peristaltic activity 
which goes hand in hand with a pr’onouneed decrease in the combined 
forms and an associated increase in tlie free estrogen. These free 
estrogens, having oxytocic properties, ma.y exert their influence on the 
ureter and cause its reactivation. This work of Cohen, Marrian, and 
Watson offers an attractive explanation of ureteral behavior. How- 
evei’, as such a divergence of opinion exists in regard to estrin excre- 
tion during pregnancy, the possible relationship can only be speculative. 

DISCUSSION AND SUIVIULVRY 

We have shown in previous communications that dilatation changes in 
the urinary tract are of frequent occurrence, also that typical histologic 
alterations are noted, for the most part, those of muscular hypertrophy, 
hyperemia, and increased Amscularity. The most striking change ob- 
served Avas the great hjqiertrophy of the sheath of Waldeyer. We 
feel that there are two etiologic factors that produce these alterations, 
i.e., hormonal influences and pressure effects. That hormonal influ- 
ences do play a role in the ui'eteral changes is sustained bA' the folloAV- 
ing facts: that definite hypertrophic changes do occur in the uretei 
during pregnancy and also that similar alterations have been obseryec 
in the male ureter, the patient dying from a teratoma of the testicle 
Avith metastatic chorionepithelioma. With the adAmnce of pregnancy 
there is an apparent atony of the ureter. obserA^ed, Avhieh belief in- 
duced us to study ureteral peidstalsis during the Amrious phases o 
gestation. A summary of this study, determined upon 130 norma 
pregnant Avomen, shoAved that during the early part of the first tii 
mester the peristaltic behaAdor of the ureter Avas nearly similar to t la 
occurring in the nonpregnant AAmman. HoAvever, as pregnancy pi^ 
gressed there Avas noted a continued and gradual decrease in the le 
quency as AAmll as in the amplitude of the contraction AvaAms, uiiti m 
the seventh and eighth months a complete atonia existed. This atonic 
state continues up to a short time before deliAmry. There Avas t on 
noted a return of the same peristaltic aethdty as seen during the a ei 
part of the first trimester. In the belief that these variations of uieteia 
behavior Avere engendered by hormonal stimulation, Ave made hy ro 
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these variations in behavior ina5’- also be entirely due to estrogenic 
effects. These investigators have developed a procedure for the quanti- 
tative assay by colorimetric methods of estrone and estriol, both in the 
combined and free forms, occurring in human pregnant urine. They 
liave shown that after the third month of pregnancy there is a rapid in- 
crease in the amounts of combined estrone and estriol excreted in the 
urine. After the sixth month the rate of increase becomes greater, so 



tion of 22 parturition there is a daily average excre- 

that the estviol and 3 mg. of estrone. They also state 

orease iiiat “'"y tliese combined estrogens show a decided de- 
stances a estrogens, these sub- 
fat eikt c ™ lo'v level during the 

fa .mttute of th“e more than 1 per cent of 

turmr^W .'-espeetive comb.ned forms. Shortly before par- 

This increase ocrar.s”T'Tf * etccreted in the urine, 

the combined forms ‘hat ‘here is a decrease of 

parturitinn fn • ^^^st twenty-four hours followine: 

those of the ^ ‘IJ^i^^^^ties of the free form excreted in the urine exceed 

•adlnl 

ignt nouis aie excreted in very small amounts. 
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presented urographic evidence of ureteral alterations in the form of either ob- 
struction, displacement, or both. 

Dr. Hundley’s findings plus this study have suggested another approach to the 
problem of the pregnant ureter. By using selected patients with myomas, who 
already present urographic evidence of ureteral disturbance, we propose to test 
the effects of the estrogenic and luteal secretions upon tliese structures. Thus we 
may be able to produce the ureteral changes of pregnancy bj' artificial means, 
thereby taking another step in the solution of this interesting problem. 

DE. HERBEET F. TEAUT, New York, N. Y.— In this very interesting study 
b}' Dr. Hundley and his associate.s, it has been demonstrated tliat the peristaltic 
activity, and perhaps also tlic tonicity, of the ureteral musculature can be influ- 
enced in the nonpregnant state. Estrogenic substances have been show’n to ac- 
centuate peristalsis, whereas progesterone has been shown to have a quiescent effect. 

Ever since 1848 when Eayer first described the dilated ureters of pregnancy, 
speculation occurred about the cause of this phenomenon. As a result of many 
studies, gradual progress has been made toward an answer. As has been shown 
in this study, ovarian hormones in the nonpregnant woman may' hav'e a very 
marked influence on the ureters. However, we are still in the dark as to the 
mechanism affecting them in pregnancy'. The outstanding characteristic in the 
ureter of the pregnant woman is the disappearance of muscular irritability fol 
lowed by dilatation of the tract. Inasmuch as progesterone, at least of corpus 
luteum origin, and possibly' of other origins ns well, does not increase in titer 
in the blood stream after the fourth month of pregnancy', whereas the atony' o 
the ureter reaches its peak at the sixth or seventh month, it w'ould seem very 
likely that in the pregnant woman there must be other substances which ha'e 
an effect upon the ureter similar to that which Hundley' and his associates ia\e 
shown progesterone to have. .. 

Furthermore, it is very' interesting to know that estrogens, to be spew c, 
estradiol benzoate and stilbestrol, in therapeutic dosage do not produce in the 
nant woman of five to six months’ pregnancy' increased peristalsis. This statemen 
is made as a result of several attempts to induce better drainage of the urinary 
tract in pregnant W'omen suffering from pyeloureteritis. 

It would seem, therefore, that there are still some steps to be taken 
can know the whole mechanism involved in producing atony of the ureter an 
stasis of urine in the pregnant woman. , 

I wish that Dr. Hundley' and his associates might have included pregna^ 
■women in their studies. One particular obstacle has disappeared from this 
lem with the advent of the sulfa drugs. At the time ive worked on this ive 
no way of controlling urinary infection in pregnancy except to termina e 
pregnancy in the more serious cases. With the sulfa drugs we can 
upper urinary tract infections and take care of the stasis and atony w ic 
were never able to accomplish before. 
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phorographie tracings of normal women wlio had been snhDeeted o 
intensive estrogenic and progestogenie therapy. Marked activation of 
nreteral peristalsis was noted in the group that received stilbestrol, 
while definite allaying of the contractions was produced by proluton 


and pranone. 

From these observations it would seem that estrogenic substances 
activate the ureter and progestogenie substances allay this activity. 


We wish to express our appreciation to Dr, Louis H. Douglass, Professor of 
Obstetrics, TJniversity of Maryland, for his wholehearted cooperation. We are 
also indebted to Abbott Laboratories for the supplj’’ of stilrone (stilbestrol) and 
to the Schering Corporation for the proluton and pranone. 
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^ 5 Q DISCUSSION 


:^E. FEANKLIN L. PAYNE, Philadelphia, Pa.— We are led to believe that 
O common alterations of the ureter in pregnancy are, in part, the result of 
,_ij di&rmonal stimulation. This theory is supported by the work of Van Wagenen 
O Jenkins who found urographic evidence of unilateral dilatation in 6 out of 
2 ^pregnant Ehesus monkej'S. Cesarean sections were done upon 2 of these 
J ^ An imals, with delivery of the fetus, and the retained placentas remained intact 
< approximately three months. During this time urograms showed ureteral 

' 35ilatatioa to indicate that this change is “related primarily to the state of preg- 
nancy and secondarily to the weight of the uterus. ’ ’ 

In the current paper, the tracings showing ureteral response to the estrogens 
and to progesterone are most convincing. Apparently urographic studies were 


not made during this investigation. With controls prepared from the same pa- 
tients prior to hormone medication, it would have been interesting to see if their 
ureters were sufficiently affected by' these substances to produce urographic 
changes. 


The results of the essayist’s experiments point so clearly to estrogen-proges- 
terone imbalance as the liormonal basis of ureteral behavior during pregnancy' 
that it seems a pity to introduce the Cohen-Marrian theory. This pre-labor reversal 
of the combined and pure estrogens is still open to question. Even if it is true, 
its application to the present problem is not valid as an explanation of ureteral 
atony or subsequent resumption of tone. Throughout the latter part of pregnancy 
the urinary content of the free (active) estrogens does not fall below, but in fact 
exceeds that of the nonpregnant state, when ureteral peristalsis remains normal. 

In addition, there is abundant clinical evidence of estrogenic activity during 
pregnancy, as we all know. Furthermore, both the characteristic changes of the 
pregnant ureter and the delayed post-partum return to normal suggest the re- 
sponse of tissue to a positive stimulus and not the reaction of deprivation. 

While this contribution emphasizes the importance of hormone influence in 
ureteral atony, it does not deny the role of extrinsic pressure in the development 
0 ureteral dilatation. That such pressure does produce changes in the absence 
pregnancy was shown by Dr. Hundley previously and confirmed by us in a 
thrpo patients ndth benign pelvic tumors varying in size from 

and one-half to eight months’ pregnancy, we found that 66 (69 per cent) 
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women are in tlie eliild bearing age the blood supply to the involved 
area tends to be good and the tissues healtliy. The postoperative fistula 
on the other hand, is more commonly seen in older women often past 
the menopause. The lesion is characteristically small and generallj' 
located in a vaginal scar. Since most of the postoperative fistulas follow 
hysterectomy, they are often inaccessibly located high in the vagina. 

In 1935® we reviewed the world literature on vesicovaginal fistula. 
Our present report is based on a study of the literature for the past 
decade and on experience gained through treatment of 51 cases during 
the past ten years. 

Countless methods and technical variations thereof have been pro- 
posed for the correction of these fistulas. Many techniques are best 
suited for the now uncommon puerperal lesions. Doubtless the exten- 
sive loss of tissue and scarring made repair of some larger openings 
extremely difficult. In our expeiuence, however, the puerperal vesico- 
vaginal fistula, though larger, is accessible and generally more easily 
repaired than the present-day smaller postoperative lesion. 

In the past a good deal of emphasis has been placed on preparation 
of the patient. This is important but it does not compensate for lack of 
preparation on part of the surgeon. Since the chances for cure de- 
creases with each operation due to the increased scarring and diminished 
blood supply, the surgeon should not undei’estimate the task before him. 
A small opening may be more difficult to close than a larger one. The 
operator should have at his command an adequate understanding of the 
problem. Such undei’standing when combined with careful preparation 
of the patient may be expected to result in successful closure in the 
majority of cases. 

Preparation of the patient while aimed primarily at obtaining healthy 
tissue in the operative field also includes genei’al upbuilding regimen 
and precise localization of the lesion. Extremely small openings may 
be localized by air insufflation of the bladder as suggested by M.^ L- 
Stadiem^ or by the instillation of a dye such as methylene blue. Visu- 
alization from the bladder side should also be carried out in order to 
determine the relative position of the fistula in relation to the ureteral 
orifices and the bladder neck. If the fistula and ureter are in close 
proximity the latter may be injured at the time of repair. When the 
fistulous opening is large the vaginal placement of a cervical (obstetric) 
bag of the Pillis type has been recommended bj’' Angel.® This plugs the 
opening and permits distention of the bladder for cystoscopic study. 

Prom the bladder side most of the fistulas are seen to lie in or near 
the trigone. Local preparation may also require a preliminary clearing 
away of redundant mucous membrane tags or incision of scar tissue 
in order to make surgical correction the easier. This type of siirgica 
preparation is not utilized often enough. The preliminary clearing o 
the field and' incisional mobilization of adjacent tissues to permi ■ 
approximation ivithout tension later is an important preparatory step 



THE SURGICAL TREATMENT AND POSTOPERATIVE CARE 
OF VESICOVAGINAL FISTULA^' 

Norman F. AIiller, AI.D., Ann Arbor, Mich. 

(From the Department of Ohstetrics and Gynecology, University of Michigan 

Hospital, Ann Arhor) 

D uring the past ten year-s there have appeared approximately 150 
pulilished reports on vesicovaginal fistula. Some of these are single 
case reports while others include long lists of patients treated. Probably 
not more than two-thirds of all vesicovaginal fistulas are reported. This 
does not mean the lesion is common, but it does indicate the subject is 
far from being a closed book. Indeed, there is reason to believe that 
vesicovaginal fistula is still very much a contemporaiy though altered 
problem. Altered with respect to size of the fistulas, accessibility, and 
etiology. Time was when most fistulas of this type occurred as a result 
of long and arduous labor, but all that changed with a better under- 
standing of the mechanism of labor and improved obstetric care. To- 
day the most productive source of vesicovaginal fistula is pelvic surgery. 
Probably more than two-thirds of these fistulas are the result of pelvic 
operation, especially hysterectomy. Ample proof on this point may be 
found in most of the contemporary articles on the subject. Further- 
more, it is not unlikely that during this period of international stress 
caused by World War II, the incidence wiU actually increase. Cer- 
tainly with more pelvic surgeiy performed by less experienced surgeons 
this is not beyond the realm of possibility. Doubtless the increasing 
number of hysterectomies and the present enthusiasm for total extirpa- 
tion significantly contribute to this situation. It is axiomatic that in 
correcting one disease we must not cause another. Yet, this is happen- 
ing and it is occurring too frequently. There are too many urinary 
tract injuries at the time of pelvic surgerj^ There are too many vesico- 
vaginal fistulas following too many hysterectomies. 

Obviously damage to the urinary tract cannot always be avoided, but 
when 70 per cent of the hundreds of fistulas reported in the past decade 
occurred subsequent to pelvic surgeiy and especially hysterectomy. 
It is questionable whether phj’-sicians performing the hysterectomies 
possess the necessary knowledge and skill which should enable them to 
minimize trauma to the urinary tract. 

Post obstetric fistulas are more often seen in young adults, usually 
lealth}' except for the fistula. Generally the opening is large, but ac- 
traction is exerted on the cervix. Because most of these 

\o American Gynecological Society, 
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Table I. 




AGE 

SIZE 

CAUSE 

KO. ruEV. 

OPERA- 

TIONS 

RESULT 

HERE 

1 

275586 

36 

Largo 

Deliver}' 

1 

-b 

2 

292516 

51 

Small 

Supravaginal 

hysterectomy 

0 

+ 

3 

300544 

40 

Medium 

Hvsterectomy 

0 

■f 

4 

300259 

24 

Small 

Deliverv 


-b 

5 

294066 

51 

Small 

Vaginal 

hvsterectomy 

0 

■b 

6 

325938 

45 

Small 

Total 

hvsterectomy 

o 

u 

-b 

7 

348845 

19 

Small 

Delivery 

0 

4* 

S 

348445 

49 

Small 

Total 

hvsterectomy 

0 

-b 

9 

346589 

33 

Large 

Deliver}- 

7 

— 

10 

346488 

34 

Medium 

Deliver}' 

0 

-b 

11 

338120 

26 

Small 

Deliver}- 

0 

X 

12 

331017 

27 

Small 

Deliver}- 

1 

-b 

13 

370193 

28 

Large 

Delivery 

0 

-b 

14 

353155 

24 

Small 

Delivery 

1 

-b 

15 

227961 

39 

Small 

Plastic 

1 

-b 

16 

338266 

49 

Medium 

Plastic 

1 

4* 

17 

390743 

44 

Small 

Total 

hysterectomy 



IS 

390199 

44 

Large 

Plastic 

2 

— 

19 

378232 

52 

Small 

Total 

hysterectomy. 

0 

4* 

20 

375454 

45 

Small 

Hysterectomy 

4 

-b 

21 

402406 

44 

Small 

Delivery 

0 

4" 

22 

418086 

60 

Medium 

Vaginal 

hysterectomy 

0 

-b 

23 

420563 

36 

Large 

Deliver}' 

2 

+ 

24 

429384 

52 


Supravaginal 

hysterectomy 

2 

-b 

25 

422472 

51 

Large 

Vaginal 

hysterectomy 

0 

4* 

26 

434647 

52 

Small 

Plastic 

2 

4" 

27 

344944 

49 

Medium 

Plastic 

0 

4" 

28 

443482 

43 

Small 

Delivery 

1 

-b 

29 

448118 

53 

Large 

Eadium 

0 


30 

448389 

67 

Medium 

Total 

hysterectomy 

0 

•b 

31 

450756 

43 

Medium 

Hysterectomy 

3 

-b 

32 

440296 

41 

Medium 

Delivery 

2 

-b 

33 

451870 

49 


Hysterectomy 

0 

4" 

34 

451372 

27 

Medium 

Delivery 

5 

-b 

35 

276992 

68 


Total 

hysterectomy 

0 

4" 

36 

438646 

24 

Medium 

Delivery 

2 

4- 

37 

436629 

49 

Large 

Bladder stone 

3 

4" 

38 

345882 

24 

Medium 

Deliver}' 

1 


39 

456973 

45 


Hysterectomy 

0 

•b 

40 

470335 

42 

Large 

Hysterectomy 

1 

-b 

41 

466403 

35 

Large 

Total 

hysterectomy 

0 

4* 

42 

456819 

42 

Large 

Vaginal 

hysterectomy 

1 
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in some of the more difficult, many times operated, badly scarred cases. 

In all cases an acid urine should he maintained. 

Since many of the postoperative fistulas occur in^ postmenopausal 
women, 37 per cent in our series, it has been our practice to administer 
an estrogen for some time before and after operation, generally 0.5 to 
1.0 mg. stilbestrol daily. We believe this aids healing by increasing the 
capillary circulation and epithelization of the vaginal mucous mem- 
branes. 

Judging from the recorded opinions of many recent writers on this 
subject and our own experience, there is no one approach or technique 
of repair suitable for all cases. As in all branches of surgery the tech- 
nique must be varied to best meet the requirements of the individual 
patient. 

The use of the indwelling catheter immediately postoperative will 
aid in permitting the closure of many bladder fistulas. From the reports 
of Deutschmann,^ Apajalahti,® O’Conor,® and Thompson,^ it appears 
that the usefulness of the catheter as a means of curing postoperative 
bladder fistula has not yet been fully realized. Prolonged use may 
not only lead to cure but also aids in restoring the tissues to normal 
before surgery is instituted. 

In all eases here reported the vaginal approach was utilized. For- 
merly the transvesical and trauspeintoneal approaches were also used, 
but since the vaginal route has proved increasingly satisfactory, -sve 
have had less and less occasion to resort to these other acceptable meth- 
ods. While most operators prefer the vaginal route, it must be reeogr 
nized that good results are also obtained by the other methods. The 
surgeon interested in the repair of vesicovaginal fistula should • be 
familiar with all procedures, for there is always the odd case that can 
best he treated by variations of what appears to be a standard method 
of treatment. 

While the vaginal approach ivas utilized in all of our present series, 
we are not blind to the merits of either the transvesical or transperi- 
toneal approach. Our preference for the vaginal route is attributed 
to: (1) Ease of visualization and repair, (2) less trauma and danger 
to the patient, (3) greater postoperative comfort, and (4) the patient 
may be ambulatory on the third to fifth postoperative day. 

In utilizing the vaginal approach the patient is placed in the in- 
serted Trendelenburg position which permits convenient exposure of the 
opening. This position with modifications has been profitably used 
for almost one hundred years and in our opinion is still Avell suited 
tor most eases. 

For the majority of postoperative vesicovaginal fistulas, the so-called 
sp it flap technique is preferred. There are many variations of this, 
u in general it consists of making an incision around the fistulous 
opening and separating the vaginal from the bladder mucous membranes 
1 approximately one-half inch around the fistula. The bladder mucous 
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7. Capillary bleeding as evidence of a good blood supply should be 
a weleome sight. This ean be controlled during operation by the use of 
tinj^ adrenalin dipped sponges. Excessive bleeding may jeopardize the 
ultimate outcome and must be controlled. 

Postoperative care is important and it is in this connection that our 
own technique has undergone greatest change in the past ten years. 

The use of an indwelling catheter seems desirable but if the fistulous 
site is near the bladder neck or if the catheter is likely to traumatize the 
repaired area frequent catheterization with a small straight catheter may 
])e preferable. Similarly suiirapubic drainage may be desirable in this 
connection. 

Keeping the patient in the prone position is logical and helpful for 
reasons already abundantlj'' reeoi’ded. When maintained for any length 
of time, however, this position, whether it be on a Bradford type of 
frame or on a split mattress, becomes extremely uncomfortable, and 
even harmful. In addition to tlie physical discomfort there is disturbed 
physiology due to the curtailed activity, limited food intake and re- 
stricted bowel function. These factors may definitely interfere with the 
patient’s healing ability. Furthennore, there is reason to believe that the 
prolonged prone position predisposes to embolism. In the past when we 
kept our patients in this prone position for ten days, massage and move- 
ment of the arms and legs were always emphasized. Yet, in spite of this, 
two of the 51 patients in this series developed pulmonary emboli and 
one patient died of this com 2 dication. Since this happened and partly 
on the suggestion of Dr. L. Emge and Dr. Albert Pettit of San Fran- 
cisco, we have kept our patients in the prone position on a split matpess 
for only two to four days following which the patients are permitted 
up. Pood and drink are alloived as soon as tolerated. The indwelling 
catheter is removed on the fifth to tenth day and the patient discharge 
on the twelfth to fourteenth day. This altered postoperative care has 
made a tremendous difference in the comfort of patients and on the 
basis of our experience has in no Avay jeopai’dized the healing. 

The 51 patients treated by us during the past ten years are liste 
in Table I. 

The results in this series show 43, or 85 per cent, cured and 8, or 
15 per cent, complete or partial failures. 

Experience gained from the treatment of vesicovaginal fistula duimo 
the past ten years and a review of the literature during this time 
warrant the following observations: 

1. Familiarity with the technical problems invoKed and 
methods available is desirable on the part of any surgeon contemp a nie 
the I’epair of vesicovaginal fistula. 

2. Surgical repair should not be undertaken until the involved 

present a healthy appearance. Excision of mucous membrane • 

the incision of scar tissue to permit free mobilization of the in^ o i e 
area may be desirable before surgical correction is instituted. 
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Table I— Cont’d 


SERIES 

XO. 

hospital 

NO. 

AGE 

SIZE 

CAUSE 

NO. PREY. 
OPERA- 
TIONS 

RESULT 

HERE 

COMPLICATIONS 

“is” 

263386 

36 

Medium 

Plastic 

0 

+ 

Pneumonia 

44 

474595 

55 

Small 

Total 

hysterectomy 

2 



45 

484915 

50 

Small 

Vaginal 

hysterectomy 

1 

+ 

Diabetes 

46 

i 484718 

56 

Small 

Total 

hysterectomy 

0 


47 

489156 

48 

Small 

Total 

hysterectomy 

3 

+ 


48 

479087 

25 

Small 

Delivery 

0 



49 

479745 

57 

Large 

Vaginal 

0 



50 

492531 

41 

Small 

hysterectomy 

Vaginal 

hysterectomy 

3 

- 

Carcinoma, of 
vagina 

51 

478001 

42 

Small 

Plastic 

4 

+ 

One kidney 


membrane is then inverted into the bladder and the vaginal mucous 
membrane approximated in such a manner as to produce a minimum 
of tension. The many variations of this basic technique need not be 
discussed here. However, some of the more important details should be 
emphasized. 

1. The fistula must lie well visualized. 

2. The tissues around the opening should be sufficiently mobilized to 
permit closure without tension. This mobilization may be achieved by 
adequate incision of scar tissue some time prior to operation or it may 
he accomplished at the time of operation. Since there is seldom ex- 
tensive loss of tissue in the postoperative fistula, this mobilization is 
not only essential but generally possible. 

3. "Whether the suture lines are transverse or one above the other is 
in our experience a matter of little significance provided approximation 
he made in such a manner as to minimize tension. 

4. Pale ragged, poorly vascularized edges of either bladder or vaginal 
mucous membrane should he excised. 

5. In recent years much attention has been focused on suture ma- 
terial. Doubtless the various types of suture have their good points but 
so far as vesicovaginal fistulas are concerned our experience and the ex- 
perience of others would seem to indicate that good results may be 
obtained with the use of either wire, silk, or fine catgut, provided, and 
this is important, excessive suturing is avoided and approximation, not 
strangulation be the function of each suture placed. We have used all 
three types of suture material but agree with Bertner® that fine catgut 
is as good as any. 

^ 6. It is unnecessary and sometimes harmful to produce a water and 
air tight wound. After all our prime task is to approximate raw sur- 
aces without tension; nature and not our suturing brings about the 
actual healing. Purse-string sutures should be avoided. 



PAETIAL COLPOCLEISIS AS AN APPROACH TO VESICO- 
VAGINAL FISTULA FOLLOWING TOTAL 
HYSTERECTOMY^ 

Frederick C. Holder, ]\LD., New York, N. Y. 

TT IS significant to note tlic definite rise in tlie percentage of post- 
operative vesicovaginal fistulas as compared with the diminution of 
those complicating obstetric proccdiu'es. This reversal of ratio has be- 
come more apparent in the past two decades. It is attributable to the 
increased amount of pelvic surgery, both abdominal and vaginal, nota- 
bly the more radical types of operations. The elimination of a cervix 
that is diseased and may be predisposed to malignant changes has 
served as the incentive for total abdominal as well as vaginal h}'s- 
terectomy. The decline in the number of fistulas resulting from child- 
birth has been due to the advances made in obstetrics : namelj’’, diminu- 
tion of the hours of labor, better technique of forceps deliveries, and the 
relative safety of cesarean sections in dystocia. 

The causative factors of the nonobstetric fistulas are : 


A. Direct injury to the bladdert during operation, which is un- 
recognized. The importance of detecting bladder injury at the time ot 
operation and a prompt repair by two to three laj’-ers of interrupted 
catgut sutures cannot be overemphasized. 

B. Interference with the nerve and blood supply of the bladder, 
particularly in radical hysterectomy (abdominal or vaginal) for malig- 
nancy of the uterus. 

C. Clamping or ligating a piece of tlie bladder in the closure of the 
vaginal vault, which later sloughs out, producing a fistula. 


It must be borne in mind that tliese fistulas, following total hys- 
terectomy are located high up in the vaginal vault, just above or on 
a level with the trigone and the ureteral openings. A brief anatomic 
consideration will enable one to visualize tlie reason for the location o 
these fistulas. There is approximately 1 cm. of bladder wall above te 
trigone which is in close connection to the anterior vaginal wall. ® 
bladder injury usually occurs ivhen the vagina is opened, amputate 
or sutured. The injury to the bladder therefore is generally near t e 
trigone and in close proximity to the ureteral openings. 

After total hysterectomy, the posterior and inferior margin o ® 
bladder is in close contact with the sutured edge of the amputate 


•Read at the Sixty-Seventh Annual Meeting- of the American Gynecological Society, 
Skytop Lodge, Pa., June 15 to 17, 1942. Madder by 

tThe instillation of methylene blue solution (1 to 2 per cent) '•’muis permits 

an indivelling catheter has been employed to stain the bladder mucosa, 
a greater ease in the prevention and recognition of bladder injuries. 
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3. The inverted Trendelenburg position and the vaginal approach 
is suitable for most postoperative fistulas. 

4. In general the split flap (separation of bladder and vaginal 
mucous membrane) technique is desirable. Free undercutting to permit 
union without tension is essential. 

5. Probably no one suture material justifies its sole use to the exclu- 
sion of others in the repair of vesicovaginal fistula. 

6. Preoperative and postoperative use of stilbestrol in women past 
the menopause is desirable as a healing aid. 

7. The use of catheter drainage for some days after operation is 
advocated. 

8. The prone position for three or four days after operation is logical. 

9. Patients mth small fistulas may be up two to four days after 
operation Avithout jeopardizing chances for cure. 

10. A series of 51 vesicovaginal fistulas treated by me in the past 
ten years is reported. 
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teraiiiial portion of tJie greater onientum and sutured it between the 
vagina and the bladder. Tliis prevented the sutured openings from 
coming in contact and also served as a re-enforcing patch. Danforth, 
in 1940, reported a similar sneec.ss in a fistula occurring in a nullipara 
following total abdominal hysterectomy. The ojicrative approach and 
technique was similar to that of liVatcrs. The omentum in this ease, 
however, could not be brought down to reach the desired area, and 
the operator therefore excised a portion of the omentum and placed 
it between the suture lines with fine catgut. 



Fig. 1 — A circular area of mucous membrane has been denuded around the flstulo 
opening and the first four sutures liave been placed. 


Any of the above-mentioned operations may be attempted to ciwe 
a fistula of this type. However, it is a recognized fact that tie 
vaginal approach to cure the fistula has no mortality, a minimal amoun 
of shock, and offers fewer opportunities for complications than do i® 
abdominal or transvesical approach. Being extraperitoneal, there r 
no danger of contamination of the peintoneum by the leakage of uime- 
Partial colpocleisis, the Latzko operation (i.e., partial obliteiaho^i^ 
of the vagina), is offered as a treatment for vesicovaginal fistula. 
rigid ci’iterion exists: This operation should only be iierfoime 
fistulas resulting from total hj'^sterectomy (abdominal or vaginal)- 
In this operation one makes use of the posterior vaginal wall as^a 
transplant over the fistulous opening. The vaginal walls being co 
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vagina, and they are both closely attached to the peritoneum. Since 
the absence of the uterus and cervix has eliminated the vesicouterine 
fold of peritoneum; any attempt at the classical method of mobiliza- 
tion of the bladder in this region is not only difficult due to its inac- 
cessibility, but it fraught with considerable danger, for the peritoneum 
may be easily entered. 

There are three methods of approach to such a fistula; transvesical, 
traiisperitoneal, or traiisvaginal. 

The question of approach has become a subject of much controversy. 
Surgeons tend to favor the method of approach with which they are 
most familiar. Consequently, most urologists are exponents of the 
suprapubic transvesical operation which was first attempted by Tren- 
delenburg in 1881. It was described in 1890 and was subsequently 
popularized in Europe, Exponents of this operation claim that there 
is no danger of opening and soiling the peritoneum. Moreover, the 
fistulous tract and the ureters are brought into direct view, thus 
minimizing injury to the latter. If any question arises as to the 
patency and configuration of the ureters, a catheter may be inserted 
and the ureters outlined. Various methods have been used to elevate 
the fistula into the bladder and make it more accessible for dissection : 
(a) packing the vagina and putting a hook in the packing so as to 
elevate the fistula (b) the use of a hook or a perineal prostatic re- 
tractor. This extraperitoneal transvesical approach has been recom- 
mended for high, small, inaccessible fistulas, closely allied to the ureteral 
orifices away from the bladder neck. It has also been advocated for 
the repair of fistulas associated with the absence of the uterus and the 
cervix, I, Parsht has reported seventeen cases cured by the transvesical 
repair. One-half had been caused by obstetric complications, the other 
half by previous surgical procedures. Douglass also described four 
postoperative gynecologic fistulas cured by this approach. 

The traiisperitoneal approach has been extensively employed by 
Legeue. Prom 1914 to 1929 he reported 24 cases cured and one death 
following this procedure. A longitudinal incision is made through the 
peritoneum on the iiosterior bladder wall. The bladder is mobilized. 
The vaginal and bladder sides of the fistula are separated and closed 
independently with catgut sutures. The suture lines are kept apart 
and the peritoneum is approximated with fine chromic catgut. Koster, 
too, lias employed the traiisperitoneal approach and claims good re- 
sults. He states that peritoneal soiling -with urine is minimal. 

AH authors have emphasized the need of keeping the sutures lines 
apart and, if feasible, of maintaining them in different planes. A 
separation of the two suture lines was introduced 
1 '^1 Inuring a repair for a recurrent vesicovaginal 

s Ilia by means of the traiisperitoneal approach, he brought down the 
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Puitliermore, the prolracted need for postopei’ative indwelling cathe- 
ters has not been found necessary. It should be left in for forty-eight 
hours and should then be removed and the patient should attempt to 
yoid.^ With the constant flow of urine into the bladder from the ureters, 
it IS impossible to keep the bladder dry even with an indwelling catheter. 


( . 
t 



Fiff. 3. — First layer of sutui'cs iiave been tied. 



Fig. 4. — The top layer of sutures liave been tied. The operation is now completed. 

Catheterization should be performed every two to four hours and the 
time gradually lengthened until the patient can void voluntarilj''. Ovei- 
distention of the bladder need not be feared as it eamiot cause any 
tension on the suture line. Small doses of sulfathiazole, 0.5 tyni. 
q. 4 h., serves as an excellent urinary antiseptic while eatheteriza,tion 
is necessary. These patients are comfortable and move about 
in bed. The postoperative nursing care is similar to any vaginal plas ic 
operation. 

RESULTS 

My associate, Dr. Henry C. Falk and I have performed this opera 
tion on four eases, each being successful. I had failed previously to ciue 
one of these cases by the suprapubic transvesical route. 
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stautly in contact lend themselves readily to this procedure, placing 
no tension on any of the sntnre lines. 


technique 

A circular area of mucous membrane 1.5 cm. in diameter is denuded 
around the fistulous opening; all the vaginal mucosa up to and mclud- 
ing the fistulous edge is removed in this area. The fistula is always 
found on the anterior vaginal wall. The denuded area on the anterioi 
vaginal Avail is sutured to the denuded area on the posterior Avail in 
3 layers, using fine chromic catgut. 



Fig. 2. — The fistulous opening with the denuded circular area around it and the first 

layer of sutures in place. 


If the vagina is nulliparous and tubular, the opening may he enlarged 
b.v a simple episiotomy or if more room is necessary, a Schuchardt 
incision may he used. If the opening is ample but the fistula inaccessi- 
ble, it can he hrought into the A\mund bj^ using hooks or a Young’s 
perineal retractor. 


j\Iost authors stress the need for exacting pre- and postoperative cart 
if successful results are to be obtained. This includes preoperathm cysto- 
scopic examination, intravenous urography, and a laioAAdedge of tin 
relationship hetAveen tlie fistula and the ureters. Postoperatively, neaiij 
all surgeons adA’oeate some form of indAvelling catheter for tAvo t( 
three Aveeks in an attempt to keep the bladder free from urine. Sonu 
tom of urinap^ antiseptic is likeAvise employed. 

oince mobilization is not needed, the necessity of inserting uretera 
catheters and the hazard of injuring the ureters are practically elimin 
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In jjerfonning toliil IiyHtcieetoniy two things arc essential: an observance of tiie 
indications for and against the operation, and proper operative technique. We 
have never liad a ve.sicovaginal fistula in any ca.sc in which the Richardson technique 
of total abdominal liystercctomy was employed. 

Dr. Miller mentioned the desirability of cystoscopy and of determining the rela- 
tion of the ureteral orifices to the fistula. He also .spoke of the difficulties in fill- 
ing the leaking bladder with water. It .seems to me the best answer to thi.s is 
air cystoscopy in the knco-ch'cst posture in which procedure one can always get 
property dilatation of the bladder regardlc.ss of the size of tlie opening. Even 
in the high fistulas following total hysterectomy I agree with both the essayists 
hat the best approach is almost alwaj's through the vagina. I have never seen 
a case in which I felt the transvesical approach, as advocated by some urologists, 
was indicated. Occasionally, flic transperitoncal approach is the easiest. After 
separation of the bladder and vagina and closure of the fistula, one can sometimes 
bring down a flap of peritoneum over the closed opening in the bladder and thus 
reinforce the closure. 

I agree that fine catgut is, in general, the most satisfactory suture material 
but in difficult large fistulas silver wire has the advantage that it can be left in 
for as long as fourteen daj’s without infection. It should onlj- be used for appro.xi- 
mating the vaginal mucosa and not through the bladder mucosa. This is true of 
any nonabsorbable suture material which may cut through the vaginal mucosa 
and be lost on the bladder side of the closure, where it will invariably form a 

calculus. AVe liavc had two such cases sent to us in the past year, one due to 

silver wire and one due to silk. 

One of the most important steps in the cure of the fistula is the postoperative 

care. Many a good surgical procedure has been ruined by permitting the bladder 

to become distended. MUtli this possibility in mind I have recently, in very diffi- 
cult cases, provided for a double safety valve in the form of an indwelling urethral 
catheter and suprapubic drainage. I am certain that this double outlet has pre- 
vented a few failures for us. The sui)rapubic tube drains very well with the 
patient lying on her side. I do not feel that the uncomfortable prone position is 
necessary. The clear uninfected urine does not retard healing, provided there m 
no pressure from distention. Another procedure, which I have occasionally used 
since it was demonstrated to me by Dr. Hunner several years ago, is to make 
another fistula with a clean cut of the scalpel in front of or behind the closed 
fistula and leave a catheter in it. Such fistulas almost always close spontaneous!) 
and promptly. 

Dr. Holden’s idea of closure of high postoperative fistulas, by appro.ximation o 
the anterior and posterior vaginal walls, will, I believe, make many a difficu 
closure easy. I can see one disadvantage in it, however, in young women for there 
will be a little shortening of the vagina which may Iiave already been somewha 
shortened by the total hysterectomy. We have, on rare occasions, completely close 
the vagina as in the following ease. Huge recto- and vesicovaginal fistulas ap 
peared twmlve years after radium for cervical carcinoma. Closure of either seeme 
quite out of the question. We first performed a permanent sigmoidostomy an 
later closed the vagina entirely. The patient now defecates into a colostomy cup, 
voids through the rectum, and is quite happy. 

DR. JAMES R. MILLER, Hartford, Conn.— I would like to report a recent 
case which presents somewhat different jrrinciples. A patient, 22 years of ag j 
who iiad had a panhysterectomy for stroma cell endometriosis, came for the ® 
of a fistula three months after her original operation. She had a very sma i ^ 
troitus and a liberal Schuchardt incision had to be made. There was foun a 
of the upper third of the trigone with the right uretheral orifice on the e 
the fistula. I circumcised the top of the vagina, mobilizing the vaginal tissue 
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It is not necessary that the interval be long after the injury to do 


this operation. 
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DISCUSSION ON PAPERS BY DR. N. F. MILLER AND DR, F. 0. HOLDEN 

DR. LOUIS E, PHANEUF, Boston, Mass.— I have operated upon 23 women 
for vesicovaginal fistulas. Five of these had obstetric fistulas, consequent to vaginal 
cesarean section in one patient, to forceps extraction in 2 patients, and to version 
and extraction in 2 patients. Eighteen had surgical fistulas, which followed the 
interposition operation in one patient, vaginal hysterectomy in one patient, abdom- 
inal panhysterectomy in 7 patients, abdominal supravaginal hysterectomy in 3 
patients, vaginal traelielectomy subsequent to abdominal supravaginal hysterectomy 
in 1 patient, the Manchester or Fothergill operation in 1 patient, amputation of 
the cervix in 1 patient, anterior eolporrhaphy in 2 patients, and the Kennedy opera- 
tion for incontinence of urine in 1 patient. 

The smallest number of operations required to close the fistulas was 1, and 
the largest 7, the majority of these patients having had numerous attempts at 
closure before being referred to me. In Case 23 the fistula followed an anterior 
eolporrhaphy performed by a general practitioner, who operated six times without 
success. I was finally successful in closing the fistula at the seventh operation. 

The following procedures were employed at the final operation in these 23 
women: extraperitoneal closure through a Pfannenstiel incision and implantation 
of the right ureter in the bladder in one patient; transplantation of the ureters 
in the sigmoid in 3 patients; vaginal closure in 17 patients; and colpocleisis in 
2 patients. Twenty-two women were cured. The twenty-third had shown a satis- 
factory result at two examinations after operation, but two weeks ago a pinpoint 
opening was discovered which still may close spontaneous!}'. 

The technique which has served me best in the vaginal closure of 17 of these 
fistulas, some of which were surrounded by dense scar tissue from previous opera- 
tions, has consisted of free mobilization of the bladder from the anterior vaginal 
wall, of approximating the edges of the bladder with fine chromic catgut, of avoid- 
ing the bladder mucosa, and of uniting the edges of the anterior vaginal wall 
with silver wire, which for the past seven years has been replaced by rustless 
alloy steel wire as recommended by Dr. W. Wayne Babcock. I have succeeded by 
this method, after failure had occurred in the hands of others who had used catgut 
sutures throughout. The metallic sutures are removed at the end of a month, 
under intravenous or general anesthesia, in order to permit relaxation of the patient 
during the intervention. 

For the last two decades it has become evident to me that the obstetric fistulas 
ha\e been decreasing, because of better obstetrics, while the opposite trend obtained 
nith surgical fistulas, due to the increasing number of operative procedures on the 
female peh-ic organs. 


dr. RICHARD W. TELINDE, Baltimore, Md.— T hese papers are very timely, 
or they both indicate that the increased popularity of total hysterectomy has 
rought wuth it an increased incidence of postoperative vesicovaginal fistulas. Our 
own experience coincides with theirs. In the past year I have operated upon 5 
^oslcovaglnal fistulas, only one of which was the result of obstetrics, while 4 
acre postoperative. Among the latter, three followed total abdominal hysterectomy 
unu 1 followed a cesarean section. 



MORPHINE SULFATE AS AN OBSTETRIC ANALGESIC^ 

A Clinical Analysis 


WiLIJAM F. ]\rENGRRT, M.D., lOWA CiTY, loWA 
(Fiom the Department of Ohstetrica and Gynecology, The State University of Iowa) 

TT HAS long lieen common Iniowledge tliat. elinieall}^ normal babies 
i- are sometimes born after tlie administration of enormous total doses 
of morphine to patients Avitli toxemia of pregnancy. In one such in- 
stance, the cliild lived and prospered following the administration of 2 
gr. of morphine to the mother during the twenty-two hours preceding 
birth. Similar instances, but with smaller total doses, have been ob- 
served with sufficient frequency to promjit an inquiry into the actual 
and potential dangers of the use of the drug as an obstetric analgesic. 


METHOD 

Beginning in March, 1941, a record was made on a punch card (Fig- 
1) immediately after each labor of: the tjqje, quantity and timing of 
the analgesic drug, the type and duration of the anesthetic, various 
maternal complicating factors, the time at which extrauterine, spon- 
taneous breathing began or the nature of the various resuscitative meas- 
ures which Avere instituted and the type of labor. Later the subsequent 
course of the child was added to the record. The onset of spontaneous 
breathing, although timed and recorded in fifteen-second periods, Avas 
analyzed in tAvo thirty-second intervals. The condition of the child at 
birth Avas classified into 4 groups : respiratory distress, as evidenced by 
apnea after spontaneous breathing or cyanosis, paleness, limpness, and 
circulatory distress including sloAAq AA'eak, and irregular pulse. The 
common resuscitative measures included clearing of air passages Avith 
a soft rubber bulb syringe, administration of oxygen, surface friction, 
immersion in AAmrm Aimter, and the introduction of a catheter into the 
trachea. Analeptics Avere seldom, if ever, employed. Breast feeding 
of all babies Avas encouraged so that the percentage of breast-fed babies 
represents to some extent a measure of the nonnality of the course ot 
the child. Since our obstetric patients are commonly discharged on the 
ninth post-partum day, the infants do not remain in the hospital a 
sufficient length of time to Avarrant using the recapture of the birti 
weight as an index of their hospital course. 

Because this study Avas directed primarily at achieving a clinica 
evaluation of morphine sulfate Avhen employed as an obstetric analgesic, 
the general use of the drug Avas encouraged, but in practice 60 per cen 
of the patients receiving it Avere primigraAddas. 

‘Presentee, by invitation, at the Sixty-Seventh Annual Meeting- of the American 
Gynecological Society, Skytop Lodge, Pa., June 15 to 17, 1942. 
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utilizing it in tlie closure of tlie fistula. Now slie lias a “blowout patcli” of 
vaginal squamous cell epithelium in the wall of the bladder. It is now twenty-nine 
days since the operation and the fistula has remained closed. It is niy purpose 
in a few months to treat her with stilbestrol and see if it is possible to evoke 
a reaction from this dislocated tissue. 

DR. N. SPROAT HEANEY, Chicago, III. — Some years ago I had an interesting 
experience with a patient who had had an abdominal hysterectomy for carcinoma 
of the cervix. A recurrence developed in the vaginal vault and one day when 
her bladder filled up it burst. The recurrence was treated with radium and I 
was surprised to find that between each application of radium the bladder healed 
shut. In several cases since that time where there has been a very small vesico- 
vaginal fistula, the size of silkworm gut, I have introduced into the tract a radium 
needle of 12.5 mg. and have left it in for eighteen to twenty hours. In a number 
of cases I have had only one case that refused to heal. With this therapy an 
edema causes the fistula to close for several days with immediate continence. Later 
it may leak and then close finally after a period of ten to twelve days. 

DR. W. LATZKO, New York, City, N. Y. — I would like to refer to 3 cases 
to show the great difference between the results of Simon ’s ‘ ‘ high occlusion ’ ’ of 
the vagina and my procedure, which ought to be called ‘ ‘ obliteration of the vaginal 
vault. ’ ’ 

The first patient had a large vesicovaginal fistula closed indirectly by high 
occlusion, with the formation of a deep diverticulum. The borders of the diver- 
ticulum are identical with those of the original fistula. The inferior border is 
formed by the interureteric ligament and shows the orifice of the right ureter. 

In Case 2 the fistula was closed according to my method. No diverticulum is 
formed but instead of it there is a flat, white scar which terminates in a small 
niche. 

An enormous fistula was found in the third case. The fundus of the bladder 
and the trigone were destroyed. All that remained wms the interureteric ligament 
which run as a string through the field. The white scar behind the interureteric 
ligament passed into the hyperemie remainder of the posterior wall of the bladder. 
The avoidance of the formation of a diverticulum is an obvious advantage of mv 
procedure of obliteration of the vaginal vault. 

I have operated upon 31 postoperative vesicovaginal fistulas, most of them 
hai-ing arisen after abdominal radical operations for uterine cancer. All were closed 
in the indirect manner. The results included one failure by a technical mistake; 
one improvement to the full satisfaction of the patient, who renounced a further 
operation. The remaining 29 cases were all perfectly cured by a simple operation. 

DR. HOLDEN (closing) .—Dr. TeLinde’s remark in regard to shortening the 
TOpna is very appropriate. In a shallow vagina we put only two layers of sutures. 
'Vith a deeper vagina we feel that it is better to use the three layers of sutures. 
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wei-e always performed wil.li the patient under tlie influence of some 
other appropriate medium. 

On the other liand various ty])es of inhalation and block anesthetics, 
selected according to existing exigencies, wei-e administered during the 
second stage of labor to the 807 women of tlie group receiving analgesia 
during tlie first stage. Tlie types and combinations employed are listed 
in Table III. In general, patients requiring obstetric operations re- 
ceived cyclopropane. 

Table I. Analgesics Employed in Okdek or Fbequency 


1. Morphine alone 217 

2. Morphine and scopolamine 161 

3. Sodium pentobarbital 135 

4. Morphine, scopolamine, and sodium pentobarbital 85 

5. Morphine and sodium pentobarbital 64 

6. Scopolamine alone 36 

7. Sodium pentobarbital and scopolamine 35 

8. Morphine and miscellaneous 28 

(not included above) 

9. Sodium amytal alone 22 

10. Bectal ether 17 

11. Miscellaneous 7 

(not included above) 

Total 807 

Total receiving morphine alone and in combination 564 
Total receiving all other drugs 243 


Table II. Quantity ok Thuee Mo.st Commonly Employed Analgesic Drugs 


MORPHINE 

1 SCOPOLAMINE 

SODIU.M 

pentobarbital 

GRAINS 

PRIJtl- 

GRAVIDA 

StULTI- 

gratiua 

grains 

PRIMI- 

gbavida 

multi- 

gravida 

GRAINS 

PRIMI- 

GRAVIDA 

MULTI- 

GRAVIDA 

Vs 

14 

14 

%00 

2 

4 

% 


0 

% 

90 

80 

%00 

43 

48 

1¥j 


14 

% 

68 

07 

%00 

75 

68 

3 


94 

% 

40 

5 

%00 

1 

1 

41/2 

16 

60 

% 

23 

8 

9600 

s 

5 

6 

13 

5 

% 

47 

4 

%00 

6 

4 

7% 

5 

5 

% 

2 ' 

0 

%00 

8 

0 

9 

2 

0 

% 

6 

1 

%00 

0 

0 

IOV2 


1 

1 

2 

0 

^%00 

4 

1 




1 % : 

1 

0 

^%00 

! 3 

0 







^%00 

t 0 

0 




1 



^4&00 

1 

0 




Totals 

293 

179 

1 

i 151 

131 


126 

179 


Records of all patients with premature babies, pregnancy complications, and fetal 
death clearly not due to the analgesic medium were excluded. 


Table III. Anesthetics Ajiong 807 Women Receiving First 

(Order of Frequency) 


1. Chloroform, alone and in combination 

2. Cyclopropane, alone and in combination 

3. Nitrous oxide, alone or ivith ether 

4. Block anesthesia 

5. Ether alone 
0. None 


Stage Analgesics 


343 

289 

90 

43 

8 

34 
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PATIENTS 

Among a consecutive series of 1,534 parturient women, analgesic drugs 
of various kinds and combinations ivere administered to 807, of whom 
386 were primigravidas. 

Seven hundred and twenty-seven women received no analgesic drug 
and served as controls. However, only a very few (58) of these patients 
were primigravidas, a fact which ivas considered in evaluation and 
comparison. 

ANALGESIC DRUGS 

There is no routine obstetric analgesic in the Iowa clinic and the 
chief concern is individualized medication. The kinds and combinations 
of analgesic drugs employed in the 807 women of this study are shown 
in Table I and the quantities of morphine, scopolamine, and sodium 
pentobarbital administered to essentially normal patients in Table II. 
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Chart 1. — A typical card. 


During analysis of the data, certain clinic tendencies became manifest. 
iNlorphine was not only given more freely to primigravidas than to 
multigravidas, but also ivas employed in the presence of complicated 
labors in general, and toxemia and prolonged labor in particular. 
Analgesics other than morphine were employed among multigravidas 
4 times more often than in primigravidas. Scopolamine was seldom 
used alone. Although more than. 300 patients received the drug, only 
36 had no other. 


ANESTHETIC DRUGS 

Since the group of 727 patients receiving no analgesia represents a 
selection of essentially normal multiparas, the type of second 
■ivp 7L1 ivas quite distinct from the other group. Thus, the 

eblnv^f multipara irith no premedication tended to receive 

emSnshod intemittently with the pains. It is 

con^ofo^ that chloroform was never used to produce complete nn- 
cousness. Obstetric procedures necessitating surgical anesthesia 
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Despite the exclusions previously made, the feeling persisted that 
comparable series had not been obtained. The group receiving no 
analgesia was composed almost entirely of multigravidas, while the 
majoi’ity of the patients in the morphine grouj) were primigravidas. 
A final subdivision of the groups into primigravidas and multigravidas 
was, therefore, made and tabulated (Table VI). Morphine still seems 
to be a more dangerous drug than sodium jienlobarbital. However, the 
differences are not so marked, especially in the compari.sons among the 
multigravidas. In fact., in the latter group, the principal point of 
difference seems to be in the greater percentage of respiratory dif- 
ficulties, which included mild cyanosis and apnea following spontaneous 
Inspiration. 

Table V. Compabison op Gkoups Receivixo No Axalgesia, Mobpjiine Alone and 
SODI u^t Pentobakbital Alone (Stanbabd Exclusions) 


(FIGVRKS IfEPKE.SENT Pl'AiCESTAGKS) 


1 

NO 

ANALGESIA 

MORPHINE 

ALONE 

SODIUM 

PENTO- 

BARBITAL 

ALONE 

PATIENTS, NUMBER i 

HHB 

172 

127 

Spontaneous breath- 

1-30 sec. 


84.9 

90.4 

ing 

.31-00 sec. 


9.3 

7.1 

Fetal distress imme- 

Respiratory 

3.6 

24.4 

14.2 

diately post natal 

Pale 

1 0.8 , 

1.7 

2A 


Limp 

0.3 

6.9 

4.7 


Circulatory 

0.0 

2.3 

0.2 

Eesuseitative meas- 

Bulb 

8.1 

15.1 

11.0 

ures 

Friction 

17.3 

23.3 

14.9 


0, 

0.9 

1 12.2 

5.5 


Tub 

0.8 

12.2 

! 5.5 


Intratracheal catheter 

0.8 

4.1 

3.2 

Breast feeding 

79.9 

55.2 

77.9 

Stillbirth and neonatal death 

0.9 

1.7 

o.s 

Labor 

Spontaneous 

95.3 

80.8 

89.7 


Low forceps 

1.1 

10.3 

0.0 


Other operations 

3.3 

2.9 



By the time so many ' ‘ breakdoAvns ” have been made, the 
comes too small to be of great significance. Nevertheless, it is 
only by such limitation of extraneous factors is it possible^ to 
true comparisons, hlany papers extolling the virtues of this or 
analgesic medium or technique have failed to consider all the lac oi 
involved. 

A final analysis concerning the fetal effects of morphine in 
to the time interval before delivery ivas made (Table VI). la N 
the results agree with those obtained by Shute and Davis,^ namely,^ ‘ ^ 
administration of moi’phine during the third and second 
ing delivery is attended by the highest percentage of fetal aimcu • 
During the first hour, and after the third or fourth hour, tlie ettec 
the drug on the fetus are minimal. 

Also analyzed, but not presented in tabular form, ams the 
morphine on 22 immature infants weighing between l,o00 
Gm. Jlore than one-third of them exhibited respiratory clis 
birth, and nearly one-third ultimately died. 
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RESULTS 

A gross comparison among all patients receiving no analgesia, those 
with morphine alone or in combination, and those with all other anal- 
gesic drugs (Table IV) seems to indicate that morphine, alone and in 
combination, was associated with the highest percentage of respiratory 
and circulatory difficulties at birth and of fetal death. Moreover, the 
percentage of low forceps operations in the morphine group was 3 
times higher than among the patients receiving other analgesics and 
9 times greater than in the control group. Since too many extraneous 
factors are introduced by study of combinations of other drugs vdth 
morphine, or in fact by study of any set of combinations, series of patients 
receiving single drugs were analyzed. Consideration of the 217 patients 
who received no analgesic other than morphine, however, did not appre- 
ciably alter the figures. Since morphine tended to he employed in the 
unuslial type of patient, it was decided to make certain standard exclu- 
sions throughout the remainder of the analyses. These included: all 
cases where the infant weighed less than 2,500 Gm. at birth, all cases 
with ante-partum maternal complicating factors, such as placenta previa, 
abruptio placentae, severe maternal toxemia, and all stillbirths and 
neonatal deaths at term where the fatality was clearly due to some 
proved factor other than analgesia, such as macerated fetuses, death 
associated with diabetes, eclampsia, ruptured uterus, craniotomy, and 
erythroblastosis. Where no such well-defined and definite entity existed, 
fetal fatalities were included. 


Table IV. Cojiparison of Infants Receiving No Analgesia, Morphine Alone 

AND IN COJIBINATION, AND ALL OTHER ANALGESICS 


(Figures Represent Percentages) 



NO ] 

ANALGESIA 

MORPHINE 

ALL OTHER 
ANALGESICS 

patients, number 

727 

564 

243 

JSpontaneous breath- ' 

1-30 see. * 

95.5 

79.6 

91.4 

ing 

31-60 sec. 

1.9 

lO.S 

5.S 

Fetal distress imme- 

Respiratory 

4.3 

26.3 

15.6 

diately postnatal 

Pale 

1.1 

4.1 

0.4 


Limp 

0.7 

9.0 

4.1 

! 

Circulatory 

0.4 

7.9 

2.5 

x^esuscitative meas- 

Bulb 

7.7 

IS.o 

10.7 

ures 

Friction 

17.2 

34.1 

14.8 


0- 

1.4 

15.6 

0.4 


Tub 

1.4 

17.6 

6.6 


Intratracheal catheter 

1.1 

6.6 

3.5 

iAreast leeamsr 

Stillbirth and neonatal death 

73.5 

9 Q 

66.0 

74.2 

Labor j 

Spontaneous 

94.5 

75.2 

2.9 

1 on 0 

! 

Low forceps 

1.9 

17.9 


1 

Other operations 

3.9 

6.4 

3.7 


pemibitnrnfnnf "o analgesia, morphine alone, and sodium 

■unntJ +1 ^ ^ standard exclusions. The discrenancies 

able resnivatoiw ^ appears to be attended vdth consider- 

loo mam- fetal dm! some interference with breast feedin«-. 

lal deatli.s, and too many low forceps operations. 
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l)l.SCUSSION 

It is generally recognized that morphine stands supreme as an anal- 
gesic drug. Tiierefore, its use in labor is indeed rational, if the 
attendant dangers are not too great. On tlie other liand the dnigs 
usually employed in reasonable do.sages during labor generally produce 
amnesia rather tiian analgesia. Because morpliine is admittedly a 
respiratory depressant, most obsteti'icians use it with caution, if at all. 
There are, howe\^er, others who feel that the fetal dangers resulting 
from the employment of morphine during the first stage of labor have 
been exaggerated. Such figures as have been obtained seem to indicate 
that morphine is not without danger to the fetus, although those 
dangers are not so excessive as generally believed. One is inclined to 
agree with Cole, Kimball, and Daniels- that “all sedative drugs increase 
the incidence of asphyxia” and the danger to the fetus “in direct pro- 
portion to the amounts used.” 

Since morphine is not without effect on the fetus, it is of interest to 
understand how the effect is produced. Snyder and Lim® have shojvn 
that rhythmical breathing of rabbit fetuses observed within the un- 
opened uterus in a bath of warm Ringer’s solution persisted despite 
administration to the mother of more than 15 times the analgesic dose 
of moi’phine. In another publication,'* these authors report the effect 
of morphine on labor following delivery of rabbit fetuses from heavily 
morphinized mothers in two ways, hysterotomy and spontaneous labor. 
“In stinking contrast to delivery by hysterotomy the incidence of still- 
births amounted to 70 per cent when the birth occurred spontaneously. 
They feel that the “chief damage of morphine is on the labor mecha- 
nism rather than directly on the fetus.” Such an interpretation would 
explain the high percentage of respiratory difficulties and fetal death 
following morphine administration to the mothers of 22 premature 
infants where admittedly the trauma of labor is relatively severe. 

Unquestionablj^, many factors combine to determine the effect of th^ 
drug upon the newborn infant. Two have been mentioned, the timing 
of the administration in relation to delivery, and the trauma of labor. 
Other factors include the size of the dose, the anesthetic and accessory 
drugs. Morphine in therapeutic doses probably does not exert a dele- 
terious effect upon the fetus in utero. In other words, a pregnant 
woman may be given morphine without stint and ivithout fear for her 
child. It is only when the drug is administered to parturient women, 
and then within two to three hours of delivery, that respiratory embai 
rassment may be anticipated. Even so, Shute and Davis^ point out, 
“It is interesting to note that a large number of infants boi’n un cr 
optimum conditions for the production of narcosis showed no trace o 
the effects of the drug. ” As an example, an infant of the present series 
breathed and cried immediately, and showed no sign of any difficu y 
after the hypodermic injection to the mother of 14 morphine two 
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Table VI. Cojiparison op Groups Eeceiving No Analgesia, Morphine Alone 
AND Sodium Pentobarbitai, Alone (Standard Exclusions) 




primigravidas 

, MULTIGRAVIDAS 



NO 

anal- 

gesia 

mor- 

phine 

SULFATE 

ALONE 


NO 

ANAL- 

GESIA 

MOR- 

PHINE 

sulfate 

ALONE 

SODIUAI 

PENTO- 

BARBITAL 

ALONE 

PATIENTS 

NUMBER 

54 

97 

20 

612 

75 

98 

Spontaneous 

1-30 sec. 

90.7 

82.5 

93.1 

97.3 

83.0 

89.7 

breathing 

21-60 sec. 

3.7 

7.2 

3.4 

1.6 

12.0 

8.2 

Petal dis- 

Respiratory 

5.6 

24.7 

10.3 

3.4 

24.0 

15.3 

tress imme- 

Pale 

1.9 

0.0 

3.4 

0.7 

4.0 

2.0 

diately 

Limp 

1.9 

10.3 

0.0 

0.2 

2.7 

6.1 

post natal 

Circulatory 

0.0 

2.3 

0.0 

0.0 

2.7 

4.1 

Resuscita- 

Bulb 

12.9 

15.5 

3.4 

7.7 

14.7 

13.3 

tive meas- 

Friction 

22.2 

25.8 

6.9 

16.8 

20.0 

17.3 

ures 

0. 

5.6 

15.5 

3.4 

0.5 

8.0 

6.1 


Tub 

5.6 

16.5 

3.4 

0.3 

6.7 

6.1 


Intratra- 

cheal 

catheter 

5.6 

6.2 

0.0 

0.3 

1.3 

4.1 


Breast feed- 
ing 

59.2 

38.1 

65.4 

81.7 


81.6 


Stillbirth 
and neo- 
natal death 

0.0 

2.3 

3.4 

1.0 

1.3 

0.0 

Labor 

Spontaneous 

88.8 

70.1 

89.6 

96.2 

94.7 

89 7 


Low forceps 

7.4 

25.8 

6.9 

0.5 

4.0 

6 1 

— 

Other oper- 
ations 

3.7 

4.1 

3.4 
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priniiparas a method wliicli is, with little doubt, the most satisfactory combination 
of analgesia and amnesia. 

In compiling statistics on the elTect of morphine on the child one should be 
very careful not to include in the morphine group cases in which the effect of 
labor itself may have caused fetal distress. Dr. Mengert has carefully e.xcluded 
most of the cases in which there were other obvious causes of fetal distress. How- 
ever, more consideration could be given to the numerous accidents of labor. I 
mention one typical example: a case in which during a protracted labor morphine 
was given to produce a period of rest. During .several hours of sleep labor progressed 
normally and after six hours the head was on the perineum. At this time there 
was an unusual amount of bloody discharge and the fetal heart rate increased 
to ISO. The baby was immediately delivered and examination of the placenta 
showed that there had been a partial .separation. The baby lived but was limp and 
required resuscitation. The fact that morphine had been given during the labor 
obviously had nothing to do with the fetal distress. Cases similar to this one, 
and there are many, should be excluded from the list of those in which morphine 
had been administered when com 2 )iling statistics of this kind. 

DE. EDM^AED A. SCIIUiMANjSI, Piiir.ADELPiiiA, Pa.— D r. Jlengert has used 
meticulous care in attempting to evaluate the elTect of morphine but no one can 
do this with absolute certainty. For example, in a clinic where there is no fixed 
routine the priniiparas who are more likely to receive morphine are the cases of 
inertia uteri where it is desired to give the patient a rest for eight or ten hours 
and it is in just those cases that there occurs the highest proportion of respiratorj' 
distress in the fetus. 

In some of Dr. Mengert 's cases the doses seemed rather high. In our clinic 
where morphine has been used by preference for some thirty years, the dosage is 
limited to % grain in twenty-four hours unless suppression of convulsions be 
required. 

I feel that if a patient is given analgesia by some other drug within three or 
four hours of delivery to a degree comparable with that produced by morphine 
the effect upon the fetus will be almost identical. It is even common practice in 
some clinics to give morphine a short time before delivery. With regard to the 
elective sections done in our clinic % grain of morphine is given as a pre 
liminary sedative before the section is begun. 

DE. GEOEGE W. KOSMAK, New Y"ork, N. Y.— I never liear a dis- 
cussion on the subject of analgesics in labor cases that I am not reminded of an 
incident at Professor Sellheim’s clinic in Leipzig some years ago. I was discussing 
with him the analgesic procedure employed in his clinic. He said, “I have a yeiy 
simple little mixture here, ’ ’ and showed me a 250 c.c. bottle filled with a- lig ' 
brown liquid. He said, “It is particularly applicable to these younger primiparas. 
One-half dozen bottles are put into their room and they are told to take one-ha 
the contents of a bottle when their pains become strong, and after a certain peno 
to take another half bottle and repeat it until the labor is completed. 
bad effects on the mother or the fetus." I asked what it was and he said, 
is just ordinary cognac, and these girls are so inebriated they do not mind a o 
pains. ” 

DE. MENGEET (closing).— I am glad that Dr. Bill emphasized the rule tha^ 
morphine should not be given within three hours of labor. Of course, one canno 
always calculate the lengd^h of labor so accurately, but whenever possible sue 
administration should be avoided. . . 

DE. CUETIS. — ^Y''ould you mind expressing your views in regard to giving 
morphine preliminary to cesarean section? 

DE. MENGEET.— Generally we have not used it, although on a few occasions 
we have employed doses of % gr. In the few cases where morphine was used prior 
to cesarean section, we have seen no harmful effect from it. 
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Jiom-s and fifty minutes before delivery. In another instance (men- 
tioned in the opening paragnaph of this communication) , an 18-year- 
old primigravida suffering from severe pre-eclampsia received 2 gr. of 
morphine in % gr. doses during the twenty hours preceding her de- 
livery by low forceps under pudendal block anesthesia. She was in 
active labor for fourteen hours of this time and received 3^ gr. of mor- 
phine during the last six hours of labor. The child, weighing 2,930 
Gm. at birth, breathed spontaneously, was entirely breast fed and 
gained weight prior to discharge. On the other hand infants occa- 
sionally exhibited respiratory embai'rassment and required resuseita- 
tive measures following doses as small as % gr. In light of the data 
presented, this question cannot be adequately answered. 

CONCLUSIONS 

1. The employment of morphine sulfate as an obstetric analgesic is 
not without some risk of postnatal, fetal, respiratory difficulty, which, 
however, is readily combated by the usual resuscitative measures. 

2. The administration of morphine during the second- and third- 
hour period preceding delivery probably should be avoided. 

3. Morphine seems to offer an excessive risk in premature infants. 

4. On the basis of these observations, there is no good reason for the 
complete discontinuance of morphine as an analgesic in normal labor 
although its limitations should be recognized. 
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DISCUSSION 

DR. ARTHUR H. BILL, CleveIiAKD, Ohio. — ^I have on various occasions heard 
members of the profession make the remark that if there were but one drug in 
the pharmacopeia or if tliey had access to only one, they would choose morphine. 
Dr. Mengert has pointed out some limitations and dangers associated with the use 
of morphine in obstetrics and has emphasized the fact that, altliougli its administra- 
tion during pregnancy and the early part of labor is without harm to the child, 
there is a real danger of causing apnea when it is given during the two or three 
hours preceding the birth. This, in my opinion, is his most important conclusion 
and conforms perfectly with the practice wliieh I have followed in its use. Por the 
most part I have used morphine in combination with other drugs, notably 
.scopolamine. At tlio Cleveland Maternity Hospital, this combination iias been 
given in a very large number of cases, more than 25,000, including both private and 
"ard patients, with most satisfactory results and, we believe, absence of danger 
<0 the child. 

There has been a strict rule that neither morphine nor scopolamine be given 
"ithin throe hours of the birtli, and this rule has been faithfully observed in this 
entire^ series, practically the only exceptions being tlie occasional emergency case 
m wuch more immediate delivery .seems to be imperative. IVe attribute the safety 
« ns method in a very large degree to the adoption of this rule. This practice 
course, practically eliminates its use in cases of multiparas, but retains for 
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and thirties, because the inroads of typhoid, tuherculosis, diabetes, rheu- 
matism, and other serious illnesses have been reduced and elieckecl. 
Women have had less difficulty in childbearing; many of the complica- 
tions and accidents of pregnancy have been shovm to he preventable 
and have been eliminated to a noteworthy degree by improvements in 
obstetric practice. 

Life tables developed by insurance companies afford further definite 
evidence of these changed conditions. These show that the proportion 
of white women horn in the U. S. Avho reach the age of 50 was 61 per 
cent in 1901 and approximatelj’’ 84 per cent in 1938. In other words, 
the average length of life in Avomen has increased from 51 years in 




Pig. 1. — This chart shows tlie age distribution, observed and 
population of the United States from 1850 to 1980,* in ten-year periods. If 55 jeais 
is accepted as the threshold of old age. it will be noted that in 1850, “US p 
constituted 2.6 per cent of the total population. At the beginning of the centu^ u 
increased to 4.1 per cent, and in 1940, to 6.8 per cent. If the present trend 
tinues, the 65-year and over age group will comprise over 14 per cent in ao 
figures, it has been estimated that the total number of these people will be , 

in 1980 as compared with 8,956,000 in 1940. (From L,. I. Dublin, Metropolitan uu 
Insurance Company.) 


1901, to 66 years in 1938, a matter of 15 years. If ive examine furthei- 
more the mortality rates vdth reference to age and sex ive find that, 
among white persons in a large industrial insurance group (the^Metio- 
politan Life), the excess of male over female mortalitj^ is at a minimum 
in the age group of from 20 to 24 years. Obviously this is due the 
special risk of maternity incurred by ivomen during this period, n hen 
Ave go a step farther along in life, the highest excess mortality among 
males over females is in the age group of from 45 to 54, Ailiere it is 
OAmr 50 per cent. At this time the dangers of childbirth are over 
among Avomen but, on the other hand, the occupational risks have in- 
creased among males. A comparison of these carefullj’" studied figures 
AAuth those of the general population Avill disclose little difference. 

*1850 to 1940, from United States census data. 1950 to 1980 estimated b3 
Thompson and AATielpton. 
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GYNECOLOGIC AND OTHER BIPLICATIONS WHICH RELATE 
TO AN AGEING FEMALE POPULATION^' 

George W. Kosmak, A.B., M.D., New York, N. Y". 

r T WOULD appear from availalile statistical information and common 
1 observation that, as a nation, Ave are growing older. If this is a 
proved fact, and it seems to be so, does it not mean that Ave are faced 
A\dth ncAv problems in the care of a group of older people? ^ I may not 
be able to make an adequate answer AAuthin the limits of this presenta- 
tion because the question to be discussed has Avide implications. But 
tliere seems to be enough factual information at hand to demand our 
attention, and it may be opportune to reAueAv the situation and to 
develop the necessarj’' interest among all physicians, including the 
gynecologist, for its further consideration. 

Statisticians are telling us that life expectancy has been extended m 
comparatively recent decades, that the aAmrage span of life among the 
people of this country has been lengthened from approximately 35 
years in 1850 to over 60 years in 1930. In subsequent years it should 
be CA'en longer. Perhaps by 1960 it may be from 70 to 75 years. In 
other Avords, there are more young children and more old people today 
than there Avere less than a century ago. These facts have more than a 
statistical interest, they have definite sociologic, eugenic, and medical 
implications Avhich, in many Avays, are closely related. 

Pertinent to our subject, it is necessary to define tAvo Avords Avhich 
liaA'e come into our medical vocabulary, gerontology, AAdiich deals Avith 
the problems of ageing, and geriatrics, AAdiich is concerned Avith the re- 
lated diseases. Efforts at alleviation of the diseases and other disturb- 
ances associated Avith declining years do not imply a reneAved search 
for the proverbial Fountain of Youth, but a search for the means by 
Avhich this period of life may be made one of happiness, satisfaction, and 
comfort rather than of depression, invalidism, and dependency, or of a 
mere prolongation of Avhat may appear as a useless and unproductive 
existence. 

The particular scope of this paper is centered on Avomen AAdio, Aidiile 
participating AAuth men in similar ailments of advancing years, present 
certain problems of their OAA’n. ‘ 

Female life expectancy, according to the last U. S. Census, covering 

ror years as compared Avith 

•o for men. In 1900 it Avas 51 against 48. Life expectancy is, of 
onrse, a mathematical average of aU persons born alive, and the in- 
rease has been developed in great part through the loAver death rate in 
ne young ^ Today the infant mortality rate is 57 per 1,000 for male 
in mnn T n"" fe^^ales, as compared with 133 and 111, respectively, 
;• ^^keAvise more young people are living through their tAventies 
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groups of investigators avIio liave delved into tlie problem. A perusal 
of these references unfortunately discloses tliat, witli few exceptions, 
the clinician, as sueli, has taken little part. Tlie biologist, the anatomist, 
the j^hysiologist, the statistician, the patliologist, the anthropologist, and 
the sociologist have all made noteworthy contributions in a problem to 
which the clinician, in a broad sense, does not appear to have accorded 
enough attention. 

It would appear approi)riate at this point, to attempt a definition of 
what we mean by old age. Generally speaking, it is a relative term. A 
human being is born, matures, and then i-emains stationary or declines. 
But can we state positively that the latter period should be designated 
as “old age”? Certain aspects of maturity are closely combined with 
the latter period, .yet this may have little effect on individual activity 
or personal worth. Some people are more worthwhile and more com- 
petent and better able to take care of themselves at sixty than others 
are at forty. Therefore it would be preferable to measure old age not 
bj^ years but by com])etcney, both physical and mental, and not to 
sidetrack people over fifty into the limbo of forgetfulness in so far as 
their productive and other capacities are coneei’ned. 

Admitting an increase in the span of life, how maj" we account for 
our increasing number of old people? AVe must acknowledge among 
other factors that the saturation point in opening up new frontiers had 
ceased, practically speaking, at the opening of the century and that 
the perils of frontier life had diminished, especially for womem More- 
over, emigration from less favorable regions abroad has diminished in 
the last forty years, with a lessser incidence of previously acquired ill- 
nesses due to inadequate diet, severe muscular labor, exposure, etc. We 
see this reflected particularly in the reduced incidence of rickets and 
bone tuberculosis, among other crippling conditions, with their possible 
effect on childbirth. The advances in preventive medicine likewise have 
become more widely applied in most American communities and there- 
fore inroads of devastating illness have heen checked. 

While women have participated with men in the generally improved 
conditions of modern civilization, they present as a class another inter- 
esting picture. Among other things, it must be acknowledged that 
within our generation a great psychologic change has taken place. 
AA^omen not only have become emancipated in a political and social 
sense, but they have endeavored to sidetrack old age in so far as per- 
sonal appearance and activity are concerned. No longer is the woman 
of fifty, even if she be a grandmother, satisfied to put on what were 
formerly regarded as the habiliments of that period. She endeavors 
to preserve her figure, she clothes herself in raiment of a pattern like 
that of her daughter, she pai’ticipates in the activities of youth to an 
extent which often is a discomfort and embarrassment to the opposite 
sex. She refuses, in other words, to become old. Sooner or later, nat- 
urally, she must succumb, but she does it with more resistance and al 
this may, and probably has helped, to prolong her life, aside from wha 
we doctors have claimed to have done in our efforts to improve ner 
health. That woman is as old as she looks, was never a truer prover 
than it is today. 

However, the recital of all these pleasant things cannot deter us iro 
giving careful thought to the inevitable consequence of failing vita 
functions and other matters, which even the beauty specialist eanno 
hide or overcome. 
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It is fm’tlier evident from the U. S. Census figures, that all ages have 
shared in the improvement of mortalitj- rates since the beginning o± 
the centuiy and, if favorable environment, social changes, and medical 
care can be distributed as universally as possible in what still may be 
called an imperfect world, the expectation of a longer life may be in- 
creased even further. For it has been demonstrated that the various 
hazards to life, including diseases, accidents, etc., have all been reduced 
during this period to much lower figures. 

lYomen as a class, however, need to be studied from a somewhat 
different point of view. It has been assumed that their greatest risk 
is concerned with their reproductive functions which naturally present 
a hazard to Avhieh men are not subject. A distinction naturally must 
be drawn here between disease and function. In the male there is 
little or no disturbance which can be compared with the more^ serious 
risk of iiregnancy, with its always uncertain dangers of toxemia, hem- 
orrhage, infection, and the trauma incident to labor. Aside from un- 
avoidable accidents, many of these complications of pregnancy can be 
avoided by adequate obstetric care. Evidently the latter has accom- 
plished good results, because today there is less crippling of prospective 
mothers, consequently a greater number of them go through the period 
of hazard and are therefore more likely to have their lives prolonged. As 
for the menopause, this need not necessarily produce the generallj’’ ex- 
pected disturbances, in view of the increasing knowledge of the effect of 
hormonal medication and of better general health among adult women. 

It may safely be claimed therefore that the lowered mortality from the 
hazards of childbearing, from the reduction of various disease entities, 
from improved living and social conditions, has increased the life span 
of women. On the other hand we must consider as contrasting factors, 
those associated with degenerative and other Illnesses of advancing 
yearn and the social, economic, and other pertinent conditions which 
come into relation with this period. The diseases include mainly those 
of the circulatory, digestive, nervous, and reproductive organs, as well 
as the disorders of nutrition and metabolism. An estimate of their 
incidence is difficult, but here again, a valuable clue may be obtained 
from the records of insurance companies, particularly those of the in- 
dustrial type. The mortality rates among female insured persons in 
the IMetropolitan Life, as an example, have moved downward rapidly 
in the earlier years for tuberculosis, diabetes, heart disease, and other 
illnesses, due undoubtedly to improved health measures and better med- 
ical care. However in the group of women beyond the period in which 
those more or less acute illnesses preponderate, there will be noted an 
increase in the number of deaths due to degenerative diseases of the 
iioart, blood vessels, kidneys, and other organs, and of new groudhs. In 
other words, as women grow older, they develop many of the ailments 
once believed characteristic of the oiiposite sex, once they have suiwived 
the hazards of their childbearing years. It is unfortunate, however, 
tliat the doctor does not always have this fact in mind and that too 
mm what are degenerative or alterative processes, in 

imale-aged women in particular, to mere menopausal or allied dis- 
m-hanees. And so the gjmecologist must extend his field of observa- 

^ limited sphere of the pelvic organs and become like- 
I'l-se an internist. 

id ^ interest in the aged has been developed. One 

lazed ])y the extemsive literature and by the number and the varied 
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NUTRITION AND METADOLLSM 

For centuries tiie importance oC proper and adequate nutrition 
in preserving life has been acknowledged yet, until recently, more 
attention has been accorded to infancy and youth tlian to mature 
life. The fact must not be lost siglit of that rapid chemical change 
is prevalent in jmuth, for the need of adequate growth is more essential 
during that period. After tliis is attained, tlie I’equirements are le.s.s- 
ened, altliougli tlie desires and ojiportunities for change in foods 
perhaps are more easily gratified and overindulgcnce or false indulgence 
may prevail. Moreover, because of the diminishing rate of chemical 
change, it requires more time to })roducc a desired effect. The relative 
admixtures of proteins, fat.s, and carbohydrates needed in older people 
have not been fully determined nor can we hope for careful calorie 
measurements as a guide in ordinary life. An average of 2,500 calories 
for a hai’d-working Avoman is apparently exee.ssive for one leading a 
sedentary existence. Women, as a mile, indulge freely in carbohydrates, 
a tendency Avhich it seems can be curbed only with difficulty. 

Unfortunately there is insufficient clinical evidence to demonstrate the 
effect of sirecific diets in man — observations in lower animals have been 
relied upon largely for information. However, in recent years laboi'a- 
tory research has been conducted by a number of iiiA'Cstigators who 
claim that diets rich in vitamins and poor in ]nirified foodstuffs have 
an influence in preventing degenerative diseases. But the question of 
essential protein int ake is still in dispute, and whether this, e.g., shall be 
from milk or meat, is open to question, as well as the effect on kidneys 
and blood vessels, measured by the consequent occurrence of chrome 
nephritis or hypertension. 

Basal metabolism .shows a definite decline "with the onset of years. 
As the body fails, the rate frequently diminishes Avith other functions, 
but Amriations in A'alues indicate that seneseense is more than a mattei 
of time. While the ability to digest AA'ould seem impaired AAuth mcrea.s- 
ing age, the ability to utilize food docs not appear to be greatly affecte , 
for there is little eAudence, among other things, of any progi’e.ssiA’e seni e 
atrophy of the gastric and intestinal mucosa. _ a • i • 

Changes in the mineral content of the body, in the ti.ssue fluids, m 
fats and other substances, have all been studied and shoAAm to va 
from youth to old age, but about the underlying biochemical 
AAm have scant information. A cooperatiAm attack^ is needed to con r 
the hope that life can be prolonged by manipulating the diet. At a 
rate, if limitations can be formulated, this may avoid the distress ass 
ciated AAuth digestion in so many old people. 

ORGANIC DISEASES 

Changes in the essential organs necessary for the mamtenance 
are usually associated Avith declining yeaivs. These include the nerv 
circulatory, digestive, genitourinaiy, osseous, muscular, and glan i 
systems. The male sex may present a preponderance in one group, 
female in another, but Avith fcAA'- exceptions, we find an incidence mor 
less equal in both. Let us revieAv some of these briefly. . , 

Nervous System . — Aside from the acute mental disturbances of 
the origin may be in question, a relationship betAveen nervous invo ii 
and arteriosclerosis has generally been assumed and mental sem 
cerebral accidents and other phenomena attributed to the same. 
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The life span of 'women may be considered in three periods. The 
first ends mth maturity, as interpreted by the ability to conceive, the 
second includes the years of reproductive capacity, the third comprises 
a period of rest and retrogression. In all of these the collected organs 
of generation play an outstanding part, but they are closely integrated 
in their functions and development with the other systems in the bod}'^ 
which seiwe to maintain life and in its various phases. 

The question as to the reasons why more "^vomen reach an advanced 
age lias already been referred to. Hoiv does this affect the larger aspects 
of the medical and social problems in which physicians have an interest? 
For a possible solution we must approach the subject from various 
angles. Leaving aside other factors, it maj’’ be said _ that a better 
knowledge of the growing organism and maintaining it in good health, 
have brought more young women through the eritieal period of child- 
bearing with less damage. This applies in particular to the better 
knowledge of endocrinologie disturbances and their treatment in young 
and middle-aged women, as well as to the advances in obstetric care. 
While much remains to be done in the latter field, the reduced puerperal 
mortality rate and the greater salvage of infant life are evidences of 
accomplishment. It means that fewer women are crippled by child- 
bearing and that they reach their later years in a better condition of 
health. In addition, -we may expect a lesser incidence of those degenera- 
tive diseases, particularly of the heart and kidneys, which maj’’ be traced 
to a lowering of the occurrence of the formerly more common infectious 
diseases. 


Granting the above factors, among others, as productive of an in- 
creased older age group among women, the admission must be made 
that in consequence we are faced with a larger incidence of those 
diseases of a purely degenerative tj^oe peculiar to advanced age. And 
hi this connection, one cannot discuss the medical implications of an 
increasing number of ageing people without considering the social prob- 
lems involved. If inability to care for themselves develops, is it in- 
cumbent upon societj^ to undertake the task? If there are more de- 
pendents in the years to follow, is the burden for their care to be 
saddled on the^ younger generation? Can we accomplish the desired 
end by increasing the number of almshouses and similar institutions, 
by various old-age security measures or by politically engendered pen- 
sion scliemes? As physicians Ave may have less interest in these phases 
of the subject, but we have a responsibility as regards the medical 
implications of the problem. Preventive measures must be developed 
0 avoid what have been regarded as the unavoidable accompaniments of 
0 cl age and curative measures employed w'hen we develop, after due 
n a ’ necessary technical loiowdedge. An ounce of prevention is 
owherc more effective than a pound of cure than in this particular 
iiekl of medical practice. 


It IS not feasible within the limits of this presentation to discuss fuUy 
1C .symptoms and treatment of the various illnesses that pertain to the 
"jcnp of women. "We can refer only briefly to some which appear 
inmU in a general sense and follow this with the gyneeoloaie 

^ in’oblcm. This includes the nutritional and metabolic 

as diseases, and the mental and psychologic aspects. 

' 1 ^' among the more noteworthv. 
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plasm. The psychologic effect of satisfactoiy bowel evacuations varies 
with the individual. Elderly Avomen groAv careless, Avitli resulting 
obstipation, and this calls for adequate treatment. Perhaps the dictum 
of the great American humorist. Josh Billings, still holds, namely, that 
“a good reliable set of boAvels is AA'orth more than any quantity of 
brains. ’ ’ 

Urinari/ System -. — It is generally assumed that the Iddnej's fail in 
old age. Death from this cause results perhaps more frequently in men 
than in Avomen. HoAvever, if primaiy senescent involution does occur, 
its effects, according to several authorities, are overshadowed by the 
secondaiy tissue changes A\diich folIoAV normal ageing of the renal 
arteries. The lack of a proper blood suppl.y and the resultant hyper- 
tension seem to be the factors Avhich cause tlie disturbances. The prac- 
tical value of these conclusions may in time be reflected largelj^ in timely 
preventiA'e measures yet not fully understood or capable of practical 
application. 

Reyroductive System. — AdA’ancing age in Avoman is associated with 
the decline in her rcproductiA'e poAvers, and the menopause has been 
regarded as the dividing line. Yet Ave must admit that in a general 
sense this is not true. The reproduetiAm period may have ceased, genital 
atrophy may begin, the sexual function may. Avane, but hoAV many AVomen 
today feel that they should bo labeled as “old” at this time? The meno- 
pause occurs Avhile other bodily functions frequently are still in their 
prime. Its accompanying disturbances may be effectively treated m 
ordinary eases, as Avell as in those Aidiere it has been induced artificially. 
TIoAvever, hormone therairy has met Avith such good results that it is 
administered Amiy frequently in a liaphazard fashion. The i^ituitaiy and 
the thyroid have an importance perhaps equalling that of the ovary, 
yet these glands are generally disregarded in the prescriptions for treat- 
ment. The estrogenic substances, as such, should be giA^en as a measme 
of alleAuation for the disturbances associated AAuth diminishing ovarian 
function, not to prolong the latter. 

The possible occurrence of cancer of the generatiAm organs constitutes 
the greatest source of coneeim to AA'omen. There is a. tendency 
various neoplastic diseases at, or after, the menopause, in Aidnch tie 
breasts, the ovaries, the uterus, and accessory structures may participa e, 
but these are not necessarilj^ all malignant. Just AA^hat effect hormona 
changes may exert on the production of malignant tumors in women, la 
not been determined definitely. More recently it has been claime 
that it is due to an endocrine imbalance involving the pituitary an 
adrenals. Vitamin disturbances ai’e also accused. _ Cancer is an unco 
trolled growth and just AAdiat removes the restraint in certain organ , 
AA^hen others continue to function normally in the ageing body, is }i 
knoAAm. Perhaps at some future time Ave can regulate the ^ 

at present, eaiiy recognition and appropriate surgical or radia i 
treatment probably offer the be.st solution. , . 

The incidence and mortality from cancer of the female j 

organs constitute a field of Aidde interest and cannot be_ 
briefly. Collected statistics havm been developed by various , 

of AA^hicli those made in Neiv York probably reflect the situation i 

out this country. In Ncav York City, T. J. Duffield, Registrar oi ‘ 
Statistics of the Department of Health, states that cancer ranks . 
among the leading causes of death and the recorded cases in Aew 
City liaAm increased about 73 per cent since 1901. Unquestionably 
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this is covered by Ibe formerly popular dcsignatiou of hardening of 
the arteries.” Yet with the more routine and widesiiread employment 
of actual blood pressure measurements, wc often find abnormally high 
readings in younger people and cciually low readings in the aged. Oklei 
men do not appear to have a mono]ioly of high blood iire.ssuros; women 
also arc afflicted and are more puzzling suh.iccts for treatment, because 
generally there cannot he the ready resort to such precautionary advice 
as restrictions in alcohol, tobacco, and pcrhajis certain foods, the abuse 
of which usually is associated with the male sex. Some neurologists have 
asserted that ageing of the nervous .system is independent of degenera- 
tive changes of the cerebrospinal blood vc.ssels and, although these may 
he associated, there is no direct causal relationshiii between arterio- 
sclerosis and cerebral involution. On the other hand, the more acute 
apoplexies and thromboses can lie attributed only to arterial sclerosis, 
so that attention must continue to ho extended to preventive measures 
in earlier life if we want to avoid their dc.strnetivc efl’ects later on. 

Cimiloiorif Stjstcm.~h\ considering the circulatory system in ageing 
pei’sons, we must take into account both the slrnclural and functional 
changes. The demands on the heart vary greatly from youth to old 
age. In earlier life it is more liable to reficct. the effects (d infectious 
disease and, in women, such damage is often aggravated by the 
processes of childbearing. But, as a rule, the strain on the heart is 
less in women than in men. Yet the organ undergoes alterations in the 
course of time, and it would he desirable to have established a normal 
curs^e for cardiac activity and function wliich can he onployed for 
successive decades of life. Surely a desirably functioning heart in a 


woman of 70 would present difl'erent standards from that, of a woman of 
30. We should have practical methods for ready estimations and per- 
haps the electrocardiograph experts in time will furnish them. In 
this connection wc must also take note of the altered com])osition of the 
blood, considering this as an organ, and of the antibodies and other 
essential constituents which vary with age. 

Digestive System . — It is generally acce])ted that digestion wanes with 
age. How much of prevailing indigewtion may he due to ])revious in- 
discretions and how much to an actual wearing-out. ])rocess, is not. yet 
clarified. It ha.s been shown that the ejuantity of saliva diminishes and 
Inceu’ise the ability to secrete hydrochloric acid freely after eating. 
However, there is little evidence to show that the gastJ'ic mucosa itself 
undergoes mucli change. Achlorhydria may he compatible with good 
eatth hut predisposes to anemia, inadequate calcification of hone, and 
enteritis. Although the death rate from ulcers of the stomach or 
duodenum increases wiUi age, their onset rarely occurs after 60. The 
relation between gastric ulcer and cancer is still debatable hut it is 
stated that after 45, gastric cancer causes death 6 to 7 times more 
requently than ulcer. As for liver changes, the eirrhot-ic proce.s.ses 
associated with advanced years are believed to he due to pathologic 
nw + i senescence. The stasis of the gall bladder 

vv pregnancy is claimed to he responsible for the higher 

adhS« disea.ses of this organ in later life. Hernias, 

asTP W ’ neoplasms, with consequent obstruction, increase witli 
Whilo ® treatment in a surprising number of cases, 

of old ■if^^ally assumed to he an accompaniment 

and if usually a lifelong complaint 

> ot recent onset, indicates most frequently an obstructive neo- 
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values. Youtli associates its own period witli activity and progress 
and regards advancing- age as characterized by lack of desire, satis- 
faction udth past accomplishment and general resignation. AVisdom 
as a result pf accumulated experience is not always accorded to age by 
youth. This is well shoum by the impatience shown by young women 
tojvard the ideas of marriage and childbearing entertained by their 
mothers and grandmothers. However, it should be acknowledged, al- 
though perhaps grudgingly by j'-outh, that mental capacity, among 
other things, is not nece.ssarily measiu-ed by years of exi.stence and that 
actual mental derangement is not necessarily an accompaniment of old 
age. Naturally, -we must admit that, among organic systems, includ- 
ing the nervous, deterioration in an anatomic and phy.siologic sense 
must result in dy.sfunction for the pi-ocess is irreversible, but we are 
by no means certain of the effect of environmental and other factors and 
of personality changes. It may be po,ssible that further exploration by 
the psychotherapist will lead to the correction of influences that are 
depressive in character and that the personality changes so character- 
istic in older people may become le.ss prominent as reasons for relegat- 
ing them into the discard. Moreover, I cannot agree ■with the claim of 
so manj’' psychologists that sexual impotency alone is the basis for 
mental retrogression in the aged or that it would not be possible to 
develop a feeling of contentment by a properl.y pz-eserrmd state of good 
general health outside of the sexual sphere. AVomen pei’haps manifest 
less evident disturbances in the latter than men, because they are un- 
troubled by such distre.ssing factors as an enlarged pi-ostate and its 
complications. 

Leaving out of consideration such definite dislurbanees as actual 
senile dementia and bearing in mind that ordinary changes in personal- 
ity are not to be magnified into evidences of uneonquerable senility, it 
becomes essential in this complex society of ours to develop new social 
adjustments between young and old, so that the best functions _ 
ages can be fitted into a scheme in -which individual differences, rather 
than age differences, are more fully stressed, as so well stated by AValter 
R. Miles in Crowder’s book on the Problems of Ageing. 

Perhaps I will be regarded as wandering from my thesis in_ stating 
that, in my belief, there are certain eugenic factors that enter into the 
consideration of the problem of the ageing woman. The eugenists have 
called attention to the importance of selective breeding, not only among 
domestic animals but among human beings. Healthy children deman 
healthy parents for their creation, and children who have a good phys- 
ical start in life are more likely to reach and go through advanced years 
with less difficulty and, in consequence, with greater independence. 
other words, competent and responsible married couples should ha'' 
more children than their irresponsible neighbors. Unfortunately ^ 
is not the sort of society which prevails today and pregnancy 
governed largely by the elements of chance and expediency. 
tion rvould be offered if it were made possible for young people to 
paz-enthood eaz’lier without jeopardizing their standard of livzzig, an 
as much attentiozr -were given to methods for favoring coziception . 
those devoted to its preventiozi. Only too frequently the favor^le ' 
for pregnancy is postponed for social and other I’easons. the 
period for childbearing is believed to be in the twenties and ea 
thiz'ties. Although women now live loziger, their procreative P® 
remains the same, and we cannot hope for baljies when ovulation ce 
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of tlie hicroase in the latter has been due to iiuiiroveinents in diagnos ic 
methods and to a wider opporl unify for flunr use, but we can also 
attribute it to tlie increases in the middle and older age groujis, where 
cancer is likclv to be more frequent. In 3901 only 8.5 per cent ol. the 
deaths in New York City were charged to cancer; in 19-10 thus had in- 
creased to 36.2 per cent. This includes both sexes but it is ol inlercsl 
that death rates among males slightly exceed those among females, 
contrary to the ]iopular belief. 

L. C. lu-ess, Director of the Division of Cancer Control of the Slate 
Department of Health, favored me with a recent reiiorl of the situation 
in New York, excluding the grealer City, during lO-H. Tlie ca.se rale of 
reported cancer of the fmnale genital organs in New 5 ork ^State ])er 
300,000 population, was 7.13 during the age group from 55 to 64; 
17.44, in that from (55 to 74; and 25.37. at over 75 years. The cor- 
responding death rates in the same age groiqis were 4.99, 11.99, and 
14.99 and the case-death rate ratios were 1.43, 1.45, and 3.(59, 


In the detailed table submitted with this summary, the ratios between 
ease rales and death rates show a definite, decrease in each succeeding 
ten-year period from 35 to 75 years. Although the degenerative disea.ses 
undoubtedly play a great jiarl in causing deaths in older people, the 
death certificates give preference to cancer, whei’c this is mentioned 
either as ])rimary or secondary cause, over other diseases cxeeid. those 
of a communicable or accidental nature. What direct effect increasing 
age, with its weakening factor.s, may have on this ratio cannot be 
estimated from the statistics on hand, so that my belief lhal cancer 
possibly is less malignant in older women must, for the jire.sent at, least, 
remain a matter of doubt. 


Unfortunately the incidence of malignancy in the population as a 
whole is not known definitely, so that we are unable to estimate without 
further study what actual improvement in the handling of cancer cases 
has resulted from more modern mcHiods of treatmenl. Perhaps this 
would constitute an interesting topic for study by a couunitloc from 
this Society. 


OTIIKK OIIGAKS AND .SYSTJCIU.S 


Time does not permit a discussion of the changes wliich take place 
m the bones, muscles, .ioinls, teeth, skin, and tlie organs of special 
sense. The.se arc mostly accepted as cvidonecs of advancing age. But 
much can he done in the way both of palliative and cvirative measures 
to reduce the attending disturbances and cripiding effects. Nor have 
1 included any detailed refereneos to the respiratory diseases, which 
tigure so largely in the mortality rales of the aged and in which low'- 
eied resistance is often the determining factor. 

Pneumonia may well he considered with influenza and affects every 
period of life, although most prevalent at the two extrome.s and more 
among men than women. Pneumonia of all types is a very dangerous 
Gisea.se at any age, but advances made in diagnosis and treatment will 
unaonbtedly les-sen its fatality rate even among the aged, in whom it 
coni5titiites a terminal condition. The control of pneumonia 
ms a public health problem of the first magnitude. 
w5tJ foregoing, psychologic manifestations associated 

coilinaniTnpnr^^T+^^i ° ^ age are accepted quite casually as a usual ae- 
vouth mu ^®P^nds, however, upon wdio makes the estimate, for 
and older people are by no means in agreement as to relative 
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these were major cases aiirl (lierc \Yere no operative deaths. The anes- 
thesia used was ethylene, with one exception. Dr. Danforth feels that 
if the patient is in good genej'al licalth, is pi’operly prepared, handled 
expeditiously and nontrauinalically, the risk of sin-gery is little, if any, 
greater than in younger women. 

I am convinced that a wider inquiry would have elicited reports of 
equally favorable results. Whei’e operative interference is indicated in 
the group of older women, there need be less hesitanej’’ in attacking 
gynecologic jiroblems because of the better undei’standing of the under- 
Jying factors and the developments in pre- ajid postoperative care and 
improved anesthetic procedures. 

SUiABIAUY AND CONCLU.SIONS 

You may well ask, AVhat has been the purpose of this presentation? 
What has been demonstrated and what can we, as phj^sicians, do about 
a pi’oblem which demands our attciition as it does that of other inter- 
ested and affiliated groups ? For there are definite medical implications 
associated with advanced age, which we cannot disregard. If, owing 
to the progress developed in various fields of endeavor, men and women, 
broadly speaking, have growm older, -what can be done to make this 
period one of comfort rather than infirmity and debility? As doctors 
we must be prepared to develop a new field of activity based on more 
adequate information about the processes of ageing and their ameliora- 
tion ■where this is possible. In this connection it is essential to acquire a 
loiowledge of the criteria of physiologic age and not assume, as in the 
past, that functional and anatoinic depreciation parallels chronologic 
time. For example, in women, as I have stated, the hormonal changes 
in the climacteric have received special and rather one-sided attention, 
while the role of vascular changes, the nutritional problems, the psy- 
chologic adaptation to advancing jmars and other features, have been 
given less thought and consideration. . 

It may become necessary, in order to appreciate “old age,” to revise 
our method of thinking, perhaps to revise some of our methods of edu- 
cation in medicine. Our students are largely taught by examples oi 
abnormalities ivithout sufficient knowledge of the normal. Their minds 
are being burdened by the attempt to absorb factual information, 
dubious and ill documented, ivhich has developed as the result of the 
so-called progress in medicine but wdiich, because of its enormous pro- 
portions, cannot be digested adequately. And this admission may we 
be applied to our thesis, namely, the care of our ageing populatum, io^ 
perhaps, as physicians, w^e have concentrated on the abnormal and neo- 
leeted the normal status. Unless the latter is definitely and “ 

understood, we can make no progre.ss in our knowledge of ivnat nap 
pens when it goes wrong. We ivere prone to accept a definite . 

and have counted it by years. Noav we are finding that perhaps is 
false, that the functioning of the human organism depends no ^ 
on mere ageing processes but on the influences of environment, o i 
and tear, of proper food and its assimilation, of physical care r 

sible living. In other Avords, prevention, the earlier recogni ^ . 

destructive agencies, and a Avider knoAvledge of their causative 
are of equal importance Avith the sociologic develqpments avjhc i 
assumed the chief note in the care of old people. I Aimiild regar 
tation to the latter as a defeatist measure, surely^ not commen. 



KOSMAK; AGEING FEMALE POPULATION a'J • 

We cannot balance infertility in youth by looking forward to its re- 
crudence at an age when economic conditions may be more tavorable. 
Therefore, we may hope for a healthier group of older women if their 
childbearing are limited to the proper age and number of offspring, 
even if we cannot proceed further from the standpoint of eugenie_ selec- 
tion. No doubt, such philosophy will be disputed, but some day it will 
prevail when reason rather than chance can dictate in the matter. 

OPERATIONS ON OLDER WOMEN 

The question of operations in an increasing number of older women 
lias necessitated a resort to changes in procedures whipli were designed 
primarily for a younger and more virile group. This applies partic- 
ularly to pre- and postoperative handling as well as to the important 
detail of anesthesia. Sufficient evidence is at hand, however, to warrant 
and permit necessary operative intervention, when indicated, in elderly 
women ivho, in former years, would have been turned dowm as too great 
a risk. 

Several of my colleagues in response to questionnaires have favored 
me very kindly with their statistics and opinions on this subject. 

Dr. Richard TeLinde, reporting on the gynecologic service at Johns 
Hopkins Hospital, states that 167, or 4.1 per cent, out of a total of 
4,071 patients entered from Jan. 1, 1940, to Jan. 1, 1942, were 60 years 
and over. Included here -were 112 operations of practically all types, 
with the following results : well, 41 ; improved, 61 ; unimproved, 7 ; 
died, _3. The deaths "were ascribed to coronary occlusion and pyelo- 
nephritis, and one Avas moribund Avith carcinoma of the bladder. Dr. 
TeLinde prefers pentothal sodium as an anesthetic in this age group. 

Dr. Robert T. Mussey, of the Mayo Clinic, states that during a simi- 
lar period of tAvo years (1939 to 1941), among 27,140 patients admitted, 
gjmecologic patients over 60 years of age numbered 2,430, including 
390 breast cases. Operations Avere done on 585, Avith 3 deaths; includ- 
ing one each from pulmonary embolism, glomerulonephritis Avith uremia, 
and pneumonia. Four hundred thirteen patients Avere operated upon 
for rectoeele, cystoeele, and prolapse, Avith over 95 per cent either com- 
cured or improved. For malignant lesions of the breast, among 
390 eases, a five-year surAuval rate of 75 per cent Avas noted for patients 
AYithout axiUarj'- metastases and 30 per cent with metastases. The fiAm- 
year survival rate for malignancies of the pelvic organs was 55 per 
cent. General anesthesia Avas usually employed, with spinal in a fair 
proportion of suitable cases. 

Dr. Alice MaxAvell, of the University of California Hospital in San 
rancisco, states that among 680 gynecologic admissions during 1939, 
patients Avere ov'er 60, many of these OAmr 70. There Avere no opera- 
lAc deaths. She was impressed by the absence of postoperative eom- 
p ications, no pneumonias or vascular accidents, although many of the 
^ A • ' ^ ^DJicrtension and tAvo AAmre diabetics. 

M Studdiford, reporting from BelleAuie, one of the larg- 

iPo municipal hospitals, AAuth an extensive charity serv- 

^ 7,971 gynecologic patients in a recent year, 154 

AvldpR^oe^ Sixty-three operations were performed, of 

3 ™ajor character. A total of 19 deaths occurred in 
Dv cases, of which 10 are claimed to be nonoperatiA’e. 

and 63 operative cases in patients betumen 60 

1 ears of age, including breast cancers. 'With a feiv exceptions 
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come to {Icterniinc if there arc cer%’ical injuries, erosions, etc., we would detect 
cancer much earlier and greatly benefit our patients. 

In conclusion, one word as to the question of prolonging life: Where arc we 
going? Where is this increase in age talcing us? Are we adding years to a useful 
life, or are we merely prolonging existence? I feel that women who have reached 
70 to so years of age should be trained in .some form of occupational therapy, and 
should have something that will keep their minds and fingers active. If not, they 
will degenerate mentally, become a burden to the family, and will cease to get 
jo.y out of life. Mere prolongation of existence is not enough. We must strive 
in every way to keep up the mental activity as well as the phj’sical well-being of 
these women. 

DR. CURTIS F. BURNAM, Baltixioke, Md. — The question of when old age 
begins is a very interesting one. AVe know that the time of the menopause varies 
enormously among individuals, starting in the thirties and sometimes going far up 
into the fifties. Old age, for instance, as far as the cars are concerned, apparently 
begins at about ten years of age. I am informed that audiometer tests on a large 
number of children and older people .show that acute hearing of high tones and 
range of tones is greatest at about 9 or 10 years of age, and if tests are made 
10 years later nobody can hear noises that one could hear at 9, and that diminution 
in acuity goes straight on through to the end of life. I suppose the same thing 
is true of many other functions of organs in the body. However, I might say 
that the ears are still very useful to people in the ordinary work of life for a 
great many years. A great many octogenarians still have ears that are satisfactory 
for ordinary use. 

DR. KOSMAK (closing). — I have nothing further to say except to express my 
appreciation of Dr. Taussig's remark that this was a philosophic paper. I would 
not have dared label it as such myself. I will say that my interest in this subject 
led to a great deal of reading and I must apologize for having been unable to do 
more than just sketch the outlines of this enormous field which is now beginning 
to interest the medical world. 

As Dr. Taussig has said, it would be a most desirable thing if we could imitate 
‘ ‘ well baby clinics ’ ’ for women of middle age in an effort to detect not only the 
possible malignancies but also the beginning of other degenerative diseases. I think 
the subject is one into which even a gynecological society might well expand its 
labors. 


(The remaining papers presented at this meeting will he 

issue.) 


included in the Decemher 
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witli an advanced and modern method of thought. I would repeat 
that the almshouse and the home for the aged do not afford the solu- 
tion. I feel that we must look for the answer elsewhere, bj- stimulating 
the thoughts of the medical profession and its allied workers along ncAv 
lines, rather than merely relegating the increasing iiunibers of our old 
people to a domain of despair and uselessness. 

Whether we agree or disagree on the solution, there is sufficient evi- 
dence which, in part at least, I have endeavored to^ outline, that the 
proportion of older peoi;)le in civilized eonntries is increasing decade 
by decade. It would appear essential therefore not only to admit the 
facts but to enlist and develop our resources for the welfare of the group 
whether by individual or collective measures. Tissue life may have 
limitations but these limitations will not be cut short by degeneration 
and disease to the same degree in the future as they have in the past, 
for it is unreasonable to believe that the preventive measures which are 
now operating will become lessened in the will to prolong life and to 
postpone the advent of death. 


Note. — the preparation of this paper I desire to achnowledge my indebted- 
ness to the data and writings of Prs. L. I. Dublin and A. Lotka, of the Metro- 
politan Life Insurance Company, to Dr. E. V. Crowdry and the contributors to bis 
outstanding compilation entitled Trohlems of Ageing, and to various other authors 
whose articles have been consulted, including William Cramer, M. W. Tliewlis, 
Muller-Deham, and C. C. Little. 
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DISCUSSION 

DR. PREDEBICK J. TAUSSIG, St. Louis, Mo. — It is very difScult to discuss 
a broadly philosophic paper such as Dr. Kosmak’s and I can only touch upon two 
or three points. May I first of all concur with what he iiad to say regarding tlie 
tendency to ascribe too many and too various symptoms to the change of life or 
menopause. The routine administration of stilbestrol, as done by many practition- 
ers and some of our own specialists, is wrong, because in each case wc sliould try 
to analyze the patient's psyciiic and physical condition to see how much influence 
tliat lias on lier general well-being before prescribing endocrine tlierapy. 

Tliere is no doubt that this cliange in age incidence is going to increase the 
number of patients wlio reacli the cancer age and that malignancy will become an 
increasingly important topic for us to consider in our tlierapy. 

If we compare the programs of today with those of the beginning years of our 
Society we will note a marked difference in the character of papers presented. 
Then there were many more papers on inflammatory conditions of the adnexa and 
pehic injuries than at the present time. I feel therefore that a study of the 
patients who have reached the cancer age is of great significance. We should, and 
main of us doubtless do, have patients come to us for a check-up regularly between 
le ages of 40 and GO. I have at the present time a very large number of women 
10 come to me twice a j-ear, sometimes oftener, for such a physical check-up. 
- n W'len this is done I do not confine myself to the pelvic examinations but in- 
re^'' if ®-''amiiie the breasts, take blood pressure and urinalysis and, if necessary, 
PoncLn'T Tfow that is all right so far as the private patient is 

have 1 we arc doing our duty to our clinic patients. We 

a simiL * chcek-up on well babies. It seems to me that 

mcnonaul ^ a *^^'*'*'* established for examinations of women in the 

riinic to wh 5 M*^’ "f e.sfablish as part of our dispensarg service such a 

hicli women between the ages of 40 and 60, without any symptoms, could 
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Beginning with 0.1 mg. once or twice a day, the doisage is gradually increased if 
necessary. With discriminate selection of cases and judicious use of dosage schedule, 
uniformly gratifying results were secured. The use of bile salts or acids tended 
to prevent or allay untoward gastrointestinal complaints. 

Use of pellets of crystalline siilhestrol injected under the skin of the tliigli ap- 
pears to offer great promise of being an ideal form of therapy in the menopausal 
patient, provided the proper indications for tiiis type of therapy are carefully ob- 
served. In ointment form in a concentration of 10 to 20 mg. per ounce, applied 
locally in patients with simple senile vaginitis associated witii pruritus vulvae, it 
jdelds uniformly good results. 

In the dose of 0.1 mg. per os or in the form of vaginal suppositories it proved 

eflScacious in the treatment of gonorrheal vulvovaginitis in children. 

' ‘ “ *1- 

J. P. Gkeenhill 

V ''»*.' r." ' 

Cope, C. L.: Excretion of Pregnandiol and Corpus Lnteiun, Clin. Sc. 4: 217, 

1940. 

Cope presents clinical material which confirms tlie principal claims of Venning 
and Browne that pregnanediol is excreted in the urine only during corpus luteuni 
activity. Excision of the corpus luteum during early' pregnancy results in a rapid 
fall to zero of the pregnanediol excretion, which normally continues in increasing 
amounts to full term. Pregnanediol is excreted during the luteal phase of the 
menstrual cycle, falls to zero, before bleeding commences and is absent from the 
urine during the first, or pre-ovulatory, half of the cycle. In contrast to this, no 
such excretion of pregnanediol occurred over a period of several weeks in two nonien 
with secondary' amenorrhea in whom it was unlikely that ovulation was occurring. 
No pregnanediol was excreted during three excessive uterine bleedings of a woman 
with a diagnosis of nonovulatory bleeding. This provides additional evidence o 
the close association between corpus luteuni activity and pregnanediol excretion an 
is compatible with the main thesis of Venning and Browne. However, activity o^ 
a corpus luteum in nonpregnant women is usually associated with a secretory yp 
of endometrium. 

The fact that the corpus luteum of pregnancy' may' be removed at the second o^ 
even the first month without abortion has led to the assumption that under le ^ 
conditions the chorionic villi take over the hormone-producing function of the co p ^ 
luteum. Since this seems probable, Cope feels that adoption of a similar en 
function by the normal premenstrual secretory' endometrium is not an impossi 
Injection of progesterone in women not excreting any' pregnanediol caused a 
but definite amount of the substance to appear in the urine. In view of 
not justifiable to assume that the magnitude of pregnanediol excretion neces.. 
gives any quantitative indication of the rate of progesterone producion by le 
luteum. The state of the endometrium might prove an important factor in de 
the percentage yield of pregnanediol from a given quantity of progesteione. 
ever, pregnanediol excretion curves may' reflect the state of the endonie n ^ 
closely than the activity of the corpus luteum. Until contrary' evidence is a 
one must assume that the observed pregnanediol excretion represents 
proportion of the total endogenous progesterone production. Therefore i 
determined whether pregnanediol is the most important excretory' pm 
endogenous progesterone. Available evidence does not reveal appreciab e q 
of any substance in the urine other than pregnanediol glucuronide and 
diol, probably also present as a glucuronide, which might be considered a 
product of progesterone metabolism. 

Cope concludes that pregnanediol excretion i.s a qualitative indication 
luteum activity in the nonpregnant woman and that it probably indicate.s prog - 
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Smith, George Van S.: The Use of Female Sex Hormones in Disorders of Women, 
New England J. Med. 225: 719, 1941. 

A brief discussion of the efficacy of various female sex hormones in the treat- 
ment of amenorrhea, dysmenorrhea, premenstrual distress, uterine bleeding, habitual 
abortion, sterility, senile vaginitis, vulval itching and cystic disease of the mammary 
glands concludes with the following statement; 

“The practical use of female sex hormones in disorders of women is indeed still 
limited. Clinical trials are vastly easier than fundamental investigation, but until 
more basic knowledge is acquired, voluminous contradictory and poorlj' controlled 
results will continue to appear and bewilder even those who are supposed to have more 
than average familiarity with the held. Many physicians believe that they are be- 
hind the times in the matter of hormone treatment and that others can accomplish 
more than they can. From my own experience, in practice and laboratory and from 
a fairly intimate acquaintance with the literature, I can assure them that they 
really are not behind the times, for just as soon as treatment is found to be clearly 
and consistently effective, it rapidly comes into universal use. Only estrogen, alone,' 
in the treatment of the menopause lias reached that goal. ’ ’ 

Hugo Ehrenfest 

Abarbanel, A. R., and Klein, Milton D,: Clinical Experiences With Stilbestrol, 
New York State J. Med. 41: 383, 1941. 

It was found that the synthetic estrogen stilbestrol in dosages up to 500 mg. 
does not affect established lactation in the nursing human being. If given in doses 
np to 1,000 mg. (1 Gm.) in divided doses beginning soon after parturition, it will 
uot prevent onset of lactation in the nursing human being, although the appearance 
of the average normal amount of milk secretion will be delayed until two or six 
days after the last dose of stilbestrol, provided the baby continues to nurse. 

In doses of 25 to 40 mg., it prevented painful engorgement of the breasts in 87.3 
per cent of 55 nonnursing mothers. A delayed transitory heaviness or filling of the 
reasts, usually painless, was noted in 20 of tliese eases anywhere from the fifth to 
ele\enth post-partum day. In dosages of 100 to 200 mg., it acted as an excellent 
priming’’ agent for the uterus in 80 per cent of the cases where one or more pre- 
■vious medical inductions of labor, including pituitrin, had been unsuccessful. Used 
a one, uithout oxj-tocics, stilbestrol did not precipitate labor. 

The^pregnant and puerperal patient is remarkably tolerant of stilbestrol in doses 
^rom _50 nig. a day to 1,500 mg. a week. No toxic effects were noted even in pa- 
^len s uitli eclampsia or fulminating toxemia and evident renal and liver damage. 

10 managenienl of the patient suffering from a menopausal sj-ndrome, the drug, 
lerc indicated, is an effective adjuvant in controlling tlie vasomotor phenomena. 

911 
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intermuscular connective tissue. Tlierefore, the uterus increases in size and the 
cavity enlarges. During the menstrual cycle there is no effect on the uterus as 
regards contractions oven when large doses arc given. Pituitary e.xtract produces 
an increased pressui'e witliin the uterus only after estrogen has been secreted in 
the body, namely, at the time of menstruation. In some cases there is a reverse 
reaction; that is, pituitary e.xtract produces a fall in intrauterine pressure. 

The pregnant uterus does not react to administration of estrogen or of follicle 
hormone in the form of pregnane^’ .serum; hence pregnancy cannot be disturbed 
in this way. Uterine contractions begin onlj’ when the increase in length of the 
muscle fibers and the increase in connective tissue ceases. The posterior pituitary hor- 
mone then induces uterine contractions to produce increased intrauterine pressure. 

The growth impulse of tiie uterus during pregnancj' comes from the follicle hor- 
mone which is formed in the placenta. The increa.sed output of estrogen toward the 
end of pregnancy is indicative of the removal of this hormone which now becomes 
superfluous and must be removed in order to permit the uterus to react to the pos- 
terior pituitarj’ hormone so that labor may begin. 

During pregnancy tlie uterus is prevented from reacting by the inhibiting action 
of the corpus luteum hormone and the gonadotropic chorionic hormone. 

J. P. Gree.vhili. 


Hoffmann, Fr., and Treite, P.: Influence of Follicle Hormone on Bladder Capacity, 
Zentralbl. f. Gyniik. 65: 783, 1941. 

Hoffmann administered 5 to 10 mg. of estradiol to a group of women in pre- 
menopausal and climacteric ages who were suft’ering from frequency of urination 
and incontinence with atonic bladders. The average bladder capacity was de- 
termined prior to medication and three, five, and twelve days after medication. 
Subjective relief was experienced in varying degree in all cases and a maxunum 
diminution in bladder capacity was noted three days after medication, slowly JH' 
creasing to the twelfth day. Reductions for the series ranged from 2i to 45 per 
cent, average 35. 

E. J. tVEissxrAN 


Guirdham, A.: Sex Hormones and Blood Pressure, Bristol Med.-Chir. J. 58. 

19, 1941. 

The author quotes Simpson and Schaefer ■who indicate that estrogens favorablj 
affect menopausal hj’pertension and that testosterone, by a stabilizing 
sympathetic-parasympathetic balance, can either raise or lower blood pressure 
absence of hyperpiesis due to organic disease. Two interesting cases are • 
(1) A 78-year-old woman with a pressure of 220/120, gross arterial degeneration an 
enlarged left ventricle was given 0.14 mg. of estradiol daily by inunction, resu m 
in reduction of pressure to 150/70 in two weeks with improvement in mental con 
dition (depression). (2) A 53-year-old patient with melancholia, arteriose erosi ^ 
myocarditis, poor peripheral circulation, and a pressure of 164/84 was given • 
mg. of estradiol ointment daily, increased in 14 days to 0.56 mg. In nineteen 
marked mental improvement and reduction of pressure to 105/65 occurred. 
was reduced to 0.56 mg. every other day for one month, with great subjective 
and physical improvement, and pressure ivas 96/60. The medication was^ 
for one month and pressure rose to 108/60 in thirty days. Now inunction 
testosterone, 2 mg. daily, raised pressure to 130/70. Patient appeared brigi er 
more dynamic. The dose was raised to 4 mg. and in four days the pressure 
148/70. 

E. J. WeissMAN 
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production in pregnant ' and nonpregnant women. He does not believe ttfat tbe 
pregnariediol excretion rate provides a reliable estimate of the intensity of corpus 
luteuni metaboHsui. Tlie great discrepancy between the relatively large amounts of 
pregnanodiol recovered after progesterone injection by Venning and Browne and 
the failure to recover any by Hamblen, Ashley and Baptist and by Stover and Pratt 
together with Cope’s intermediate recoveries suggests to him that other factors, un- 
defined, are concerned in determining the pregnanediol excretion from a given 
quantity of progesterone. If this is probable after injection of progesterone, it ■ 
may be equally probable for endogenous progesterone. He believes that hormone 
influences other than renal or hepatic and the metabolic state of the uterus and 
endometrium will be proved important in progesterone metabolism and pregnanediol 
excretion. The assumption that pregnanediol excretion reflects quantitative varia- 
tions in corpus luteum activity is unsupported by direct evidence. 

J. P. Gkeeniiili, 

Quintela, P.; Factors Affecting Intersexuality, Kev. med. munic. Eio de Janeiro 
1: 783, 1941. 

The author gives an extended and complete discussion of chromosomal factors 
affecting sexuality and cites an interesting case of intersexuality in a woman of 
male skeletal structure with a greatly enlarged clitoris which resembled the male 
organ in many respects, including urinary meatus. Quintela concludes that in spite 
of e.vtensive overlapping in many individual cases three general morphologic and 
physiologic groups may be defined; First, a very early inversion with arrest of 
gonad cortex growth and overgrow'th of medullary tissue. This is associated with 
growth of Wolfiian ducts and male type internal genitals. Second, a midway in- 
version in which there is little cortical gonad differentiation of male elements 
(ovotestis). Here growth of uterus and tubes is at a standstill; Wolffian canal is 
moderately well developed. The third and ultimate stage of this process shows the 
ovaiy well developed but with little cortical potentiality. Microscopically an in- 
volutional type of structure is seen. The uterus is small, tubes infantile, Wolffian 
remnants more or less well developed. 

Sexuality, says the author, is first presaged by chromosomal factors, second by 
embryonic “cortexin” and “medullarin” of the gonads. Finally the fully de- 
' eloped gonad elaborates the true gonadal hormones of adult life. 

E. J. Weissjian 

Lipschutz, Alexander, and Vargas, Luis: Prevention of Experimental Fibroids by 
a Cortical Hormone, Lancet 1: 568, 1941. 

Further studies of the tumorgenic action of estrogenic substances in tbe guinea 
pig reveal tliat the acetic ester of desoxycorticosterone completely prevents the de- 
'^c opment of uterine fibroids and reduces tbe production of extra genital fibroids 
j°. Extreme development of the uterus and uterine bleeding were also 

n 11 itei . The amount of desoxycorticosterone necessary to inhibit tumorgenic 
. c ni y IS about three times the amount of estradiol necessary to produce tumors, 
n us action it is superior to testosterone and progesterone. 

Carl P. Huber 

Follicle Hormone on the Function of the Human Uterine 
lusculature. Arch. f. Gyriilh. 170: 483, 1940. 

iiml'lc fiHoT'^f stimulates growth of the 

le human uterus and also produces an increase and loosening of the 
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control of cyclic ovarian function in large measures still awaits commercial produc- 
tion of tlio two pituitary hormones in separate form. But even then the prac- 
tical difficulty will remain to duplicate the continuously varying amounts of gonado- 
tropins flowing into the blood stream. Efforts could be mado_.to control the gonado- 
tropin output of the pituitary by administration of estrogen and progestin but also 
the natural ebb and flow would still remain as essential requirement. These .com- 
plexities are Nature’s doings and must be faced. 

It is true that anj- of the four liormones can be given arbitrarily in any dose de- 
sired, and may by good luck restore normality. The best that can be hoped for by 
any system of constant dosage is the substitution of one abnormal condition for 
another. It may or may not be better than the abnormality it supersedes. It 
sometimes is better and the patient secures relief. 

Only in the menopause current therapeutic practice comports adequately with 
physiologic principles. 

Another striking fact, which the practical therapist conventionally ignores, is 
that women produce nearly as much male .sex hormone as men. It is possible that this 
paradoxical arrangement is me.aningful and that the therapeutist may have to reckon 
with it before his results can become satisfactory' to him or his patient. Another 
theoretical, if not practical, complication of gynecic endocrinology' is that the adrenal 
cortex is able to produce sex hormones, both estrogens and androgens. MHiat part 
the adrenal glands may play' in cyclic sex activities of normal women is still com- 
pletely unknown. 

An additional hormone with considerable influence on reproductive processes is 
prolactin. It is unknown whether aberrations of prolactin might possibly be of 
significance for menstrual disorders. 

There is not now and probably ner'cr will be any effective easy way to practice 
gy'necology' by using endocrine therapy'. 

Hugo Ehrenfest 


Stemmer, W.; The Vegetative Effects of Semen on the Eemale Organism, 

Zentralbl. f. Gyniik. 64: 1528, 1940. 

Stemmer has made an almost encyclopedic study' of the influences attributed^ to 
seminal absorption from writers like Hippocrates, who observed that women having 
regular sexual intercourse were healthier, to date. The author concludes that a goo 
deal of absorption takes place from the seminal pool and that substances of biologic 
nature similar to male hormone are deposited in the semen and have various e ec s 
upon the woman. A sort of postcoital endometritis has been noted by some u oners 
quoted by' Stemmer and he believes that this leucocy'tic response to the presence o 
semen on the endometrium is one of the prime factors in the growth of the hypop as 
uterus which is often noted in married women. Sexual intercourse results 
bilization of thy'roxin in the individual ; the increased metabolism resulting a on^ 
greater absorption of seminal components. The author notes in contrast the a ere^ 
clinical and serologic findings in women practicing masturbation, coitus inteirup u^ 
or using chemical means of contraception. As added evidence of the 
seminal factors, the author cites the difference in color of fertilized and un er i iz 
eggs, in some species of Aves, and the additional fact that some .species of anima 
even during pregnancy' have a period of receptiv'ity to the male. 

B. J. WeiSSMAX 


Bompard, E.: Treatment of Uterine Eunctional Hemorrhages by the Male Hot 
mone, Eev. franc, de gy'nee. et d’obst. 36: 77, 1941. 

The author maintains that functional uterine hemorrhages can be cured 
in nearly all eases by injection.s of testosterone. This therapy' has changed le 
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Hoeppner Dutra, L.: Opotterapy and Hormone Therapy in Menopause, An. brasil. 
de Ginec. 9:. 395, 3940. 

In a case of surgical menopause the author observed vaginal changes in biopsy 
and smear as affected by oral administration of whole ovary in large doses, folliculin 
and stilbestrol. Altliough some changes were noted following whole ovary medication, 
folliculin and stilbestrol produced more pronounced and longer lasting effects. 

E. J. Weissman 

Ottoway, John P.: The Correlation of Vaginal Smear Changes in the Estrogenic 
Treatment of Menopausal Symptoms and Senile Vaginitis, Harper Hosp. Bull. 1: 
29, 1941. 

Twenty-eight patients with menopausal symptoms were studied by the vaginal 
smear method. The initial vaginal smears before treatment indicated an advanced 
or moderate estrogenic deficiency in 10 patients. Eleven showed slight deficiency and 
seven presented normal Grade 4 smears. Treatment consisted of weekly or semi- 
weekly injections of estradiol varying from 1,000 to 10,000 rat units per injection. 
Two patients were slightly relieved, 18 partially relieved, and 8 entirely relieved. 
Objective improvement as recorded by the vaginal smears was seen in only 14 of 
the 28 patients. Only 6 progressed from a deficient type to a normal Group 4. 

Ten. patients were treated for senile vaginitis. Initial smears revealed moderate 
or advanced estrogenic deficiency in 7 cases, and the remaining 3 showed slight 
but definite deficiency. Treatment consisted of the daily local application of estradiol 
in vaginal suppository form, the dosage varying from 480 to 4,800 rat units per 
suppository. Progressive improvement in the vaginal smear was obtained in 6 
patients. The remaining 4 cases showed little change in the smears, and there was 
little or no improvement in the vaginitis. 

William Berman 

Hoskins, Roy G.: The Current Status of Female Sex Hormones, New England J. 

Med. 225: 722, 1941. 

Quite recently, an eminent gynecologist, who had himself made important con- 
tributions to tliis problem stated in effect that, except for a certain amount of 
amelioration of the discomforts of the menopause, gjmecic endocrinologj’- had con- 
tributed practically nothing to the welfare of women. ‘ ‘ The condemnation was no 
doubt too sweeping, but it serves to raise the question why the discoveries of the 
investigators have failed to yield more substantial clinical returns. ” It is the aim 
of the writer to consider basic advances in information concerning sexual physiologj' 
of women and to suggest certain possibilities for the extension of clinical research, 
witli the idea of making the phj'siologic discoveries more fruitful. 

In consequence of a double reciprocating arrangement, on every day of the 
month, four important hormones (luteinizing, progestin, follicle stimulating, and 
estrogen) are normally present in different absolute amounts, as well as in different 
proportions of one to another. Only by this precise and constantl}' shifting system 
of checks and balances is the normal menstrual cycle maintained. Any serious dis- 
location of this fourfold balance spells menstrual disorder. Without taking these 

unflanicntal facts fully into account actual restoration to normality cannot be ob- 
tained. 

Pituitary gonadotropins as at present available are probably not worth using, 
t las become possible to separate the follicle-stimulating from the luteinizing pitu- 
» ar\ hormone, but the jield is small, and “these two hormones are consequently too 
expensive for the use of anyone but investigators and millionaires.” The mare 
■ crum gonadotropin wa.s formerly believed to give pure follicle stimulation, but as 
recent \ shown it also influences corpus luteum formation. Successful therapeutic 
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its use is indicated and if tlie corpus luteum of pregnancy should be removed at op- 
eration and maintenance of pregnancy is desired, administration of the hormone 
should be begun simultaneously with the operation if not sooner. 


E. J. Weissiian 

Hamblen, E. C., and Pullen, E.. L,: The Endocrine Therapy of Ovarian Failure, 

Virginia Med. Monthly 68: 375, 1941. 

Eational therapy of ovarian failure is dependent upon the establishment of a 
correct diagnosis, the degree and the nature of the ovarian impairment, and the 
segregation of the etiologic factors underlj'ing the ovarian failure. There are 
three established symptoms and .signs of marked ovarian failure: one, failure of 
occurrence or ee.ssation of menstruation; two, nonoccurrenco of se.vual maturation, 
or regressional changes in the .sex organs; three, impaired fertility or sterility. 
Ovarian failure may be either of the corpus luteum (failure of ovulation) or 
estrogenic variet}’. The causes of ovarian failure fall into two general groups: 
one, extraendocrine, and two, endocrine causes. In the former are included acute 
and chronic debilitating diseases, vitamin deficiencie.s, emotional and psychic dis- 
turbances, etc. The alterations in ovarian function are likely attributable to in- 
direct effects on the pituitary-ovarian axis mediated via the pituitary gland. The 
endocrine causes of ovarian failure include intrinsic ovarian failure, hj'pofunction 
of the pituitary, diseases of the adrenal and thyroid glands, endometriopathic factors, 
and gametopathic factors. 

There are three general indications for the endocrine therapy of ovarian failure 
per se: (1) completion of sexual development in adolescent failure; (2) therapy of 
undesired sterility in adult failure; and (3) treatment of irregularities of uterine 
bleeding. In adolescent failure, gonadotropic hormone in the form of equine gonado- 
tropin in doses of 400 to 800 LIT. every two days for a period of six weeks, followed 
by a second series after a rest period of six weeks, is indicated. If no response is 
obtained it may be assumed that no pituitary' deficiency exists. Substitutional ovarian 
therapy is then indicated. The authors advise the use of 1 to 2.5 mg. of estradiol 
benzoate or estradiol dipropionate every two or three days until there is genital re- 
sponse. In adult ovarian failure before the menopause, the authors advise the cyclic 
employment of estrogen-progesterone therapy, using 0.3 mg. of estradiol benozate 
every two days for a period of ten days followed by 0.3 mg. of estradiol benzoate and 
5.0 mg. of progesterone every other day for ten days. If no response is obtained, 
as shown by endometrial scrapings, after two such series of cases estradiol benzoate 
and progesterone are given simultaneously during the latter half of the menstrual 
cycle. The authors do not give the results of their treatment. 

Eugene S. Auer 


Sievers, K., and Schenz, H.: Experiments to Determine Follicle Hormone Effect 

on Uterine Activity, Zentralbl. f. Gynilk. 64: 1522, 1940. 

The authors wished to determine whether the increased follicle hormone in circula 
tion at the end of pregnancy had any influence upon uterine tonus or activity. Ca^s^ 
trated dogs, in their experiments, showed no response to the administration 
pituitrin when follicle hormone had been intravenously administered previous j- 
The same animals, however, showed a good response to pituitrin when estradiol a 
been given at least one week previously. They conclude that a direct stimulating or 
tonic effect of follicle hormone was not demonstrated. 


E. J. IVEISSSfAN 
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•i.rement of functional uterine bleeding by considerably reducing the incidence oi 
.■urcttement and radiation therapy. The acetate and propionate liaTe identical effects, 
la most cases of premenstrual bleeding from 50 to 200 mg. usually sufhce. How- 
ever, in serious cases of bleeding a cure cannot be obtained unless from 300 to 800 mg. 
of testosterone are given during a period of three to four weeks. Following this 
it is necessary to give from 50 to 200 mg. during each of the ne.vt two or three 
months. The usual results of this therapy are am^orrliea for a few months and 
atrophy of the endometrium. These results are not objectionable because tlie effects 
of testosterone are temporary. ,, 

J. P. Greenhill 


Ehrhardt, K.: Clinical Experiments on Pregnancy Maintaining Effect of Corpus 
Luteum Hormone After Loss of Corpus Luteum of Pregnancy, Zentralbl. f. 
Gynak. 65; 541, 1941. 


The author removed the corpus luteum of pregnancy during abdominal steriliza- 
tion of women whose pregnancy was to be interrupted for medical or eugenic reasons 
and administered varying doses of corpus luteum hormone, to ■ determine optimal 
dosage for maintenance of pregnancy. In the experiments with mice fetal death 
occurred after large doses of corpus luteum hormone. Somewhat smaller doses re- 
sulted in retention, maceration, and resorption of uterine contents. In the same 
animal, however, live, dead, macerated, and resorbing fetuses could be seen. Doses 
of 0 Goraer units or more resulted in death of all fetuses; 2.5 to 5 units resulted in 
partly live and partly dead litters but part of the living offspring died in the neonatal 
period, possibly due to poor suckling as well as previous intrauterine injury. Similar 
results were obtained with guinea pigs. 

The corpus luteum of pregnancy is said to be most active during the first 
trimester, then beginning retrogression. Ehrhardt and others determined the corpus 


luteum hormoue content of the young placenta was negligible, activity beginning in 
file fourth to fifth month and at its best during the sixth or eighth month. The 
mature or term placenta has relatively low and inconstant amounts of corpus luteum 
liormoue. The author feels tliat habitual abortion is prone to occur during the third 
raontli while the corpus luteum of pregnancy is losing its function and the placenta 
is beginning to take over corpus luteum hormone production. Since no damage has 


resulted to pregnancy in clinical work with doses of up to 1400 mg. of corpus luteum 
hormone, tlie possibility of overdosage appears small. Some workers have felt that 
administration of corpus luteum iiormone in threatened abortion increased bleeding 
and contractility of the uterus, but where the products expelled have been examined 
uith care pathologic ova have generally been found. The author cites several eases 
of removal of corpus luteum of pregnancy; This was done in a 35-year-old patient 
uho uas two and one-half months pregnant. Fourteen hundred mg. of corpus luteum 
hormone was administered over the first 16 postoperative days. Two attempts at med- 
ical induction and a fall downstairs did not affect the fetus. Vaginal induction 
tluity-seven days after operation resulted in expulsion of a live 16 cm. fetus. The 
operation was performed on a 40-j-ear-oId woman two and one-fourth months preg- 
nant. She received 400 mg. corpus luteum hormone over the first 11 postoperative 
I a\s followed by two futile attempts at medical induction. Vaginal induction twenty- 
'^o days postoperatively resulted in expulsion of a live 12 cm. fetus. A 33-year-old 
nan tuo and one-lialf months pregnant received 260 mg. of corpus luteum hormone 
a er removal of the corpus luteum. Two unsuccessful medical inductions were fol- 
o\\ei \ expulsion of a live 15 cm. fetus after vaginal induction on the twenty-second 
fos operative day. Tlie author also cites a case of liabitual abortion in which preg- 
nfin’=t ™‘=‘^'^-'sfully carried to term after corpus luteum hormone had been ad- 
interval between impregnation and implantation of the ovum. Tlie 
or cone udes that corpus luteum hormone should be given in large doses where 



Correspondence 


Vitamin C Deficiency as a Possible Factor in the 
Pathogenesis of Erythroblastosis Fetalis 

To the Editor: 

The increasing attention which is being given to iso-ininiunization during preg- 
nancy by the Rh factor ' with its extreme danger of transfusion accident in the 
mother (Burnham, L.: Am. .T. OnsT. & Gynec. 42; 389, 1941) and high mortality 
rate in tlio baby (erytliroblastosis) necessarily should include a search for any 
etiologic agent which miiy permit iso-iminunization. I am prompted therefore to sub- 
mit for consideration a possible exjdanation for the transfer of blood from the fetal 
circulation to the maternal circulation. This transfer has been assumed to occur, 
thereby leading to iso-immunization of the mother and resulting in the various mani- 
festations of erythroblastosis in the baby in the following manner: 

Since the Rh factor occurs in the red blood cells and is probably limited to 
them, it has been assinned by Levine (Levine, P., Burnham, L., Katzin, E. M., and 
Vogel, P.; Am. J. Obst. & Gyxec. 42; 925, 1941) that red blood cells of the fetus 
must prass through the capillaries and epithelium of the chorionic villi into the inter- 
villous spaces and thus into the mother’s blood stream in sufficient numbers to induce 
immunization. Subsequently intervillous hemorrhages of fetal blood within the pla- 
centas of patients who have delivered erythroblastic babies were described by Javert. 
(Javert, C. T. : Ait. J. Obst. & Gynec. 43; 921, 1942. Also personal communication 
to the author.) This provides evidence of the escapie of fetal blood into the maternal 
circulation, resulting in immunization of the mother by the Rh factor and the forma- 
tion of anti-Rh agglutinins in the mother’s serum. Tlicsc agglutinins, in common 
with other antibodies, arc then free to pa.«s through the pdacental barrier into tlie 
fetus where they agglutinate and destroy its blood, thus causing erythroblastosis. In 
addition, if the mother be transfused with blood containing the Bh factor, these 
agglutinins are free to agglutinate and destroy the transfused red blood cells caus- 
ing jaundice and transfusion anuria. 

I believe that a vitamin deficiency' in the mother must be considered as a possible 
factor in the passage of fetal blood through the tissues of the chorionic villus. It 
is well lmo\vn that vitamin C is not stored in the body, thus necessitating a daily 
intake and, that a deficiency of vitamin C causes damage to the endothelium of 
blood vessels. It seems logical to expect that this damaging effect would be more 
pronounced on the newly forming and formed capillaries of the chorionic villi 
on the well-developed capillaries of the adult. Thus a subclinical deficiency o 
vitamin C in the mother might be sufficient to permit a break in the integrity o 
the capillaries of the chorion rvitli the escape of fetal blood. 

Dalldorf (Dalldorf, G.: Am. J. Dis. Child. 46: 794, 1933) has shown a definite 
relationship between the vitamin C value of the food and the resistance o 
the capillary and walls. The escape of blood from capillaries with the resultant 
formation of petechiae occurred more readily' when there was a shortage of vitamin • 
This was true even when the deficiency' was not sufficient for the development o 
manifest scurvy. 

Likewise, Hess (Hess, A. F. : Scurvy', Past and Present, Philadelphia, J. 
Lippincott Co.) has pointed out that cliildren e.xhibiting sy'mptoms of irritability) 
lack of stamina, and retardation of growth can be cured by' increasing the amount 
of vitamin C in the diet even though the diet has been sufficient to prevent scurvy. 

Hence it seems possible that a relative deficiency of vitamin C existing over 
shorter or longer period of pregnancy would be sufficient to allow fetal blood o 
pass through the chorion with iso-immunization resulting. Many' pregnant women 
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Bennett, M. J., and Russell, P. B.: Vaginal Smears Correlated to Ovarian Function 

(Four and One-Half Months’ Fetus Through Puberty), South. Surgeon 10: 

79, 1941. 

The examination of daily vaginal smears is a valuable aid in the diagnosis of 
ovarian dysfunctions when correlated with biologic assays, blood chemistry de 
terminations, and other studies. Indications for therapy are based upon the in- 
formation obtained. 

Cyclic changes occur in the vaginal mucosa which indicate either follicular or 
luteal .stimulation, and they represent the anaphase and cataphase of ovarian activity, 
respectively. Each is characterized in the smear by a typical cytologic and bac- 
teriologic appearance. Vaginal smears of a woman at the eighteenth week of preg- 
nancy revealed evidence of luteal domination, while vaginal smears of her fetus at 
this period of gestation indicated follicular stimulation. This is interpreted as 
.signifying that function of the fetal ovaries has commenced, and that they are in- 
dependent of maternal influence. At twenty-eight weeks’ gestation, both the ma- 
ternal and fetal vaginal smears show predominance of follicular stimulation, while 
on the day of full term the same reaction is present. Vaginal smear evidence of 
the follicular phase persists in the full-term infant until approximately its ninety- 
fourth day of life. Hormone stimulation of the maternal milk upon the nursing 
infant’s ovaries is negligible. 

The authors make the statement that: “It seems an easy matter to predict the 
cycle of the mature female and diagnose abnormal ovarian conditions by studying the 
vaginal smears of the young female previous to the onset of the menses or puberty. ’ ’ 

Arnold Goldberger 

Pardini, Icilio: The Hormonal Content of Parovarian Cystic Fluid Removed 

During Pregnancy, La Ginecologia 19: (Series 2) 187, 1941. 

The author reports his findings from four Friedman tests performed with cystic 
fluid aspirated from parovarian cysts. The tumors, from which the cystic fluid 
was obtained, were removed by laparotomies upon four patients. All of these pa- 
tients were pregnant at the time of their operations. Two women were in their 
.'ccond month of pregnancy, one case was six months pregnant, while the last case 
"as at term at the time of her surgery. 

All four of the Friedman tests were reported negative. The uteri and ovaries 
of each of the test animals were examined by laparotomy prior to their use as test 
animals. A total of 24 to 32 c.c. of cystic fluid from the parovarian tumors were 
u.ed in each test animal. Each animal received a 6 to 8 c.c. intravenous injection 
of the cystic fluid in its ear veins on four occasions. 

The author concludes with the tlieoiy that the pathologic civanges in the capsule of 
tlie ovarian cyst precluded interexeliange of tissue fluids between that within the 

mor and that in the body. Inasmuch as tlie fluid in the cystic tumors was ante- 
cc ont to pregnancy, it followed that the Friedman pregnancy test done with the 
tumor liquid would be negative, as it proved to be. 


Cl,ur E. Folsome 



Announcement 


A Registry of Ovarian Tumors 

At its recent annual meeting the American Gynecological Society 
undertook the sponsorsliip of an American Registry of Ovarian Tnnxors, 
and appointed from its Fellows a committee of five gynecologic patholo- 
gists to carry on this woiic. 

The need and wisdom of such a project must be obvious to every 
gynecologist, for no problem of pathology is in greater need of clari- 
fication. No entirely satisfactory classification of ovarian tumors 
exists, largelj'' because of our ignorance of the liistogenesis of many of 
these growths. Even in tumor types which are fairly well defined, 
such as the papillary growths, prognosis is often difficult, because of 
the not infrequent lack of parallelism between clinical and histologic 
malignancy, and mistakes in both diagnosis and prognosis are fre- 
quent. Again, tumors are not infrequently encountered concerning the 
nature of which even expert pathologists cannot be certain. Knally, 
a whole group of ovarian tumors of rather special histogenesis and 
histology has been described in recent years, and there are many 
pathologists who, because of the relative rarity of these tumors, have 
had no opportunity of familiarizing themselves with their histologic 
characteristics. 

Instead of limiting its study to a registry of rare ovarian tumors, 
comparable perhaps to that which has been employed so successfully 
by general pathologists with bone .sarcoma, the committee has decided 
to widen its scope to include OAmrian turaoi’s of all varieties._ It there- 
fore seeks the cooperation of all gynecologists and pathologists in this 
ambitious project, and appeals to them for cooperation by seeing to it 
that properly prepared slides of all ovarian tumors, more particularly 
those of unusual or doubtful nature, be sent to this central registry for 
composite study by the members of the committee. 

With the slides should be sent an adequate clinical history, including 
such essential data as the patient's age, menstrual and marital his- 
tory, gynecologic findings, and the operative procedure carried out, as 
well as a gross description of the tumor. Where photographs of the 
latter are available, they would be welcome. If the gross specimen or 
blocks of tissue are sent, they should be fixed in 10 per cent formalin. 

It is obvious that the real value of such a study would be enor- 
mously lessened if it did not include also a study of the 
course of the patients, particularly in the malignant and doubt u 
groups of tumors. Such correlated clinical and histologic study uius 
be the chief hope of improving our evaluation and classification o 
ovarian neoplasms. To facilitate such a follow-up study the nara 
of the attending surgeon should be included in the data. . 

The Committee has no intention of making this a purely diagnostic 
service, but all those who send in slides will in due course 
reports of the diagnosis and classification arrived at by the Comm • 
Since each slide will he studied by every member of the Committee, 
perhaps by other pathologists as well, and since this will involve cor 
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have nausea and vomiting during the early months of pregnancy and not infre- 
quently these disturbances of the gastrointestinal tract persist throughout long 
periods of pregnancy, thus interfering with the ingestion of fruits and fruit juices. 
In addition some patients have food habits and tastes which mahe adequate^ vitamin 
C intake unlikely, while others state that they cannot eat fruits or fruit juices 
because of indigestion. 

The history of one of the most recent cases of immunization (Case C.^ M. M.) 
was investigated from this standpoint. It was so suggestive that this patient may 
liave had a pronounced vitamin C deficiency over a long period of her pregnancy 
that a few other recent cases were investigated together with two previously re- 
ported cases (J. L. and H. H.). 

Ten Rh negative mothers of erythroblastic babies have been carefully questioned 
as to their diet during pregnancy. Nine of the ten have liistories very suggestive 
of vitamin C deficiency in the diet during at least some appreciable part of their 
pregnancies and none of these nine took any capsules containing vitamin C at any 
time. The tenth patient took a large number of multivitamin capsules as well as 
a diet containing plenty of vitamin C and yet delivered an er 3 dhroblastie baby. 
This apparent exception might still be explained on a failure of assimilation of 
vitamin C from the intestinal tract even though tlie intake was ample. 

An eleventh patient should be mentioned because she took a large amount of 
vitamin C throughout her pregnancy and delivered an apparently normal baby when 
an erythroblastic baby was to have been expected. 

This last patient (H. H.), who was the first in whom the anti-Rh agglutinins 


were ever identified, was delivered two years ago of an apparently normal baby in 
spite of the demonstrahle presence of the anti-Rh agglutinins in her serum. These 
agglutinins are proof that the process of immunization has taken place, and up to 
this time it has been a puzzle as to why the babj' was apparently not affected. 
The fact tliat tiiis patient was instructed to take orange or other fruit juice every 
day and took Ahdol witli vitainin C capsules twice daily starting at the seventh 
week, now offers a possible explanation, i.e., that the immunization occurred during 
previous pregnancies, three of which ended in early or late spontaneous abortions. 
It is interesting to note tliat weak anti-Rh agglutinins are still demonstrable in 
her serum two years after lier last (normal) pregnancy. 

These 11 eases, with the one e.xception, are mentioned as suggestive evidence in 
support of the hj-potliesis of vitamin C deficiency in the role of iso-immunization. 
^ itamin C determinations during all stages of pregnanej^ and detailed examination 
of ^ the placentas to corroborate the finding of intervillous hemorrhages are now 
oing carried on in an effort to prove or disprove tliis In^pothesis. 

The hj-pothesis that vitamin C deficiencj' during pregnancy permits fetal red 
ood cells to escape into the maternal circulation, thus leading to iso-immunization 
0 tie motlier bj- tiie Rh factor, and resulting in the various manifestations of 
^oby, is submitted for consideration. 

le prevention of iso-immunization and erythroblastosis may therefore depend 
upon daily adequate vitamin C intake by the mother. 

start' ®“Sgostcd tliat all pregnant patients be given adequate vitamin C daily 
mg as early m pregnancy as possible; and that those patients who have been 
subject to iso-ininumization (erythroblastosis fetalis) be given large 
vitamin C every day (by injection if necessarj’). 
with subject to immunization include all Rh negative women 

ns well' husbands, especially those who have delivered erythroblastic babies, 

vtillhifd untested women who have had an unexplained macerated fetus 


I. neonatal death or late abortion. 


-29 Exgue Stjieet 
Rnolewood, X. j. 
Augcst 12, 1942 


Lyjcax Burnham, hl.B. 
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The Part II cxaniiiiation for this year will be held at Pittsburgh, Pa., beginning 
Wednesday, May If), and closing Tue.sday, May 2o, 1943. 

If a candidate in Service finds it impossible to proceed with the examinations of 
the Board, deferment without time penalty will be granted under a waiver of our 
published regulations covering civilian candidates. 

Candidates for re-examination in this year's Part I must request such re-examina- 
tion before December 15, 1942. 

Por further information and application blanks, address Dr. Paul Titus, Secretary, 
1015 Highland Building, Pitf.sburgh (G), Pennsylv.ania. 


Central Association of Obstetricians and Gynecologists 

By a decisive vote of the membor.‘<hip, the annual meetings of this Association 
liave been suspended for the duration of the War. 


American College of Surgeons 

The 1942 Clinical Congress of the American College of Surgeons, originally sched- 
uled for October at the Stevens Hotel, Chicago, which was taken over August 1 by 
the United States Arm)- Air Corps, will bc held in Cleveland, with headquarters at the 
Cleveland Public Auditoidum, from Hovember 17 to 20, 1942. The twenty-fifth 
annual Hospital Standardization Conference sponsored by tlie College will be held 
simultaneously. 

The program of panel discu.ssion.s, clinical conferences, scientific sessions, ho.spital 
meetings, and medical motion picture exhibitions at headquarters, and operative 
clinics and demonstrations in the local ho.spitals and Western Beserve University 
School of Medicine, has been centered around the many medical and surgical prob- 
lems arising out of the prosecution of an all-out effort to win the war, emphasizing 
the needs of the rapidly expanding medical services of the Army and the Navy, and 
consideration of special problems related to the increasing activities for civilian 
defense. 


Books Received 

SEX EULFILLMBNT IN MARRIAGE. By Ernest E. Groves, Professor of 
Sociology, University of North Carolina, Gladys Hoagland Groves, and Catherine 
Groves. Introduction by Robert A. Ross, M.D., Associate Professor of Obstetiics 
and Gynecolog}', Duke University, Scliol of Medicine. Illustrated (by Robert 
Dickinson, M.D.), 319 pages. Emerson Books, Inc., New York, 1942. 

MARRIED LIFE IN AN AFRICAN -TRIBE. By I. Schapera, Professor of Social 
Anthropology in the University of Capetown. AVith an introduction by Bronislav 
Malinowski. Illustrated. 364 pages. Sheridan House, New York, 1942. 

GLANDULAR PHYSIOLOGY AND THERAPY. A Symposium, prepared under 
the auspices of the Council on Pharmacy and Chemistry of the American Me ica 
Association. American Medical Association, Chicago, 1942. 

BLOOD GROUPING TECHNIC. By Fritz Schiff, M.D., Late Chief of Department 
of Bacteriolog}', Beth Israel Hospital, and M'illiam C. Boj'd, M.D., Associate 
fessor of Biochemistry, Boston University School of Medicine, etc. AYitli a ore 
word by Karl Landsteiner, Rockefeller Institute for Medical Research. 248 pages- 
Interscience Publishers, Inc., 215 Fourth Ave., New York, 1942. 

WAR GASES. Their Identification and Decontamination. By Morris B. .Tacob-j 
Pli.D., formerly Lt. U. S. Chemical AVarfare Sendee Reserve. 180 pages. Into'" 
science Publishers, New York, 1942. 
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sDondeiice between men scattered in different sections of the country, 
h will be understood that such reports of findings cannot be made with 

^'’phiSrthrCommittee fully appreciates that many of the ovarian 
tumors submitted to it will be worthy of report by the referring physi- 
cians, and it need scarcely emphasize that neither the Committee as a 
whole, nor any individual member thereof, will utilize any submitted 
case for publication without the express permission of the referring 
physician. It is hoped that, as the work progresses, reports of the 
Committee’s studies will be published from time to time, but those 
referring cases for study will be given full credit in any such publication. 

The Committee feels that it has been given a great opportunity to 
render a worth-while service and it sincerely hopes that individual 
clinicians and pathologists in all sections of the country will feel that 
they too can contribute vitally in this project, hi'' developing the routine 
of sending slides of interesting ovarian tumors, ivith the above indi- 
cated data, to the committee for study and registiy. This material 
should be mailed to Dr. Emil Novak, Laboratory of Gjuiecological Pathol- 
ogy, Johns Hopkins Hospital, Baltimore, Md. 


Emil Novak, Chairman 
Robert Meyer 
Herbert F, Traut 
George H. Gardner 
Karl Martzloff 
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American Board of Obstetrics and Gynecology 

The next written examination and review of case histories (Part I) for all 
candidates will be held in various cities of the United States and Canada on Satur- 
day, February 13, 1943, at 2:00 P.M. 

Arrangements will be made so far as possible for candidates in military service 
to fake the Part I examination (written paper and submission of case records) at 
their places of duty, the written examination to be proctored by the Commanding 
Officer (mcdic.al) or some responsible person designated by him. Material for the 
"riffen examination will be sent to the proctor several weeks in advance of the 
e.xamination date. Case records may be submitted in advance of the above date, only 
candidates in Service, by forwarding these to the office of the Board Secretary by 
le candidate upon entering military service, or in the event of assignment to foreign 
u i 11 other candidates should present their case records to the examiner at the 
>me and place of taking the written examination. 

in ^“'■gGon-Generat (U. S. Army) has issued instructions that men 

nnv examinations, be encouraged to apply and that they 

whenever'' n Duty” for the purpose of taking these examinations 

lake« a ^ Surgeon-General of the U. S. Navy presumably 

es a similar attitude on this matter. 

I’an ir examinntior'I ^ examination, and the 

«^sfullv comnlet .1 pathology examination). Candidates who sue- 

f™""! »«><■"■»«»»% to tl,o Part II 
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rpiHE wide popularity and extensive use 
enjoyed bj’' Ciba’s corpus luteum hor- 
mone products, LUTOCYLIN* and 
LUTOCYLOL* during the past four 
3'ears makes it possible to reduce prices 
sharplj". Successfully used in the treat- 
ment of habitual or threatening abortion, 
functional meno-metrorrhagia, d3''smen- 
orrhea and chronic cystic mastitis. These 
products are now within the means of all 
classes of patients. 


• ,JFor maximum effect and economy prescribe 

LUTOCYLIN'* save up to 34% 

Synthetic progesterone in oil ior intra 
^ ' j miiscular administration. 

LUTOCYLOL^ save up to SO% 

Anhydrohydroxy progesterone, the only 
orally active progestational substance. 


•TimSe Mark Ree U. S. Pal. Off. 
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St, Louis, Mo., and George P. Heckel, M.D., Rochester, N. Y. 

The Experience of the Johns Hopkins Hospital With Cesarean Section. 
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references may have been overlooked. The site of the malignancy was 
cervical in 18, fnndal in 40, and not mentioned in 13. 

To this total, we now add 20 additional cases, with accompanying 
data and appropriate comment. The first group comprises 7 patients 
with cervical carcinoma and the second includes 12 patients with fundal 
carcinoma and one with myosarcoma. 

To justify a contribution such as this, it is necessary to furnish factual 
evidence of practical value and to determine wdictlier or not certain 
factors influence the subject at issue. This cannot be done by creating 
hypotheses, but onlj’’ by a critical evaluation of the evidence presented 
in each particular case. 

Certain pertinent questions naturally arise at the outset of this 
investigation. Thej’’ maj’’ be summarized to some extent as follows: 

1. What type of benign lesions were subjected to irradiation therapy 
and what other procedures accompanied it? 

2. Was an irradiation menopause produced? 

3. What time inteiwened between the treatment for tlie benign condi- 
tion and the discover j"" of malignancy? 

4. In what location was the subsequent malignancy found, what was 
the extent of the lesion, what did the histopathology reveal, and was the 
grade of malignancy of any particular significance witli respect to the 
fimal outcome? 

5. Might malignancy have been present at the time of the primary 
treatment and overlooked because of errors of omission? 

6. Was there any reason to believe that the irradiation therapy either 
retarded or accelerated the development of uterine malignancy? 

7. What ways, if any, may be found to avoid a repetition of these 
occurrences ? 

Detailed analyses of the two series are first presented, .followed by 
our own conclusions and subsequent comment with respect to the ex- 
perience of others. 

I. PATIENTS WITH CERVICAL CARCINOMA PREVIOUSLY TREATED WUTH 
IRRADIATION FOR A SUPPOSEDLY BENIGN CONDITION 

Of 481 patients with cervical carcinoma seen on the gynecologic 
ward service at Jefferson Medical College Hospital between 1921 and 
1942, there were 7 who had received irradiation therapy for an appar- 
ently benign condition, from two to eleven years prior to the diagnosis 
of malignancy. 

Microscopic and pathologic reports relating either to cervical oi 
endometrial tissue or both, secured at the time of the primary 
ment, were available for study, and have been reviewed in the light o 
subsequent developments. Brief analyses of each historj^, limited to 
pertinent facts ’ and with appropriate comment, are appended, the 
patients being considered in the chronologic order in which each came 
to our attention. The term “menopause” is used in a restricted sens(^ 
referring merely to the cessation of uterine bleeding. Clinical gronpmo 
of the cervical carcinoma follows the Schmitz classification, 
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American Qynecological Society 

Sixty'Seventh Annual Meeting, June 15 to 17, 1942 

(Concluded) 


MALIGNANCY SUBSEQUENT TO IRRADIATION OF THE 
UTERUS FOR BENIGN CONDITIONS'- 

Lewis C. Scheffey, M.D., Philadelphia, Pa. 

(From the Department of Gi/nccologp, Jefferson Medical College Hospital) 

PUBLISHED references to the occurrence of uterine malignancy 
t at varying intervals after iiTadiation for supposedly benign condi- 
tions have appeared from time to time during the past two decades. The 
total of reported eases is relatively small, most of them having been 
mentioned in follow-up studies relating to the employment of radium 
and x-ray for the control of benign uterine hemorrhage. 

Macfarlane,® in 1932, reviewed the literature subsequent to 1915, and 
briefly analyzed 29 reported cases, all from German soui’ces, adding 
one of her own. In addition she quoted the findings of Werner, of 
Vienna, and Vogt, of Tubingen, whose combined figures revealed an 
incidence of 0.35 per cent of uterine malignancy subsequent to the 
in-adiation treatment of 3,980 patients for fibromyomas or climacteric 
bleeding. Since then mention of similar cases has appeared in articles 
by H. C. Taylor, Jr.,^® Corseaden,^ Schmitz,^'* Norris and Behney,® 
Strachan,^" Luker and Costolow.* Occasionally similar occurrences 
were spoken of in the appended discussions of others. All in all, 71 
cases h ave come to our attention in tliis wajq but we admit that other 

Sixty-Seventh Annual Meeting of the American Gynecological 
^ocietj, Skytop Lodge, Pa., June 15 to 17, 1942. 

N^OTE: The Editors accept no responsibility for the views and statements of 
authors as published in their "Original Communications." 
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malignancy). IiTadiatioii menopause six years before. History of vagi- 
nal Ijleeding and discharge for nearly two months prior to admission. 
Eadium (3,600 mg. hr. and 1,500 mg. hr.) on two occasions. Death oc- 
curred one year later. 

Previous Treatment. — On July 23, 1928, because of menorrhagia of 
one year’s duration, a cervical polyp Avas removed folloAA'ed by curettage 
and an intrauterine application of 3,200 mg. hr. of radium for small 
interstitial and subperil oneal myomas. A bilaterally lacerated cerAux 
Avas neither biojisied nor treated. The curettings and polyp AA'ere re- 
ported to be benign. 

Comment. — A reAueAv of the sections indicates an interval endometrium 
Avith a local hyperplasia in one area. The polj’-p, too, may be regarded 
as benign, although in one location near the surface the cells resemble 
epithelium, and shoAV pobmucleosis and mitotic activity, the significance 
of AAdiicli is questionable. The most pointed criticism in the early 
management of this case is that cervical biops.A’’ and treatment, either 
Avith cautery or surgeiy, might avcII liaAm had an immediate and curative 
effect. It is unlikely tliat the presence of the preAuously remoA^ed polyp 
had any bearing on the final outcome. 




Fig. 1. — Case 4 (cervical group). Area suspicious of early malignant change in cer\ical 

biopsy. (Photomicrograph xmo.) 


Case 4. — B. D., aged 56 years, multipara, Atms admitted July 9, 19^. 
Diagnosis: squamous cell carcinoma of cexwix (Group II, 1 oav_ grade 
malignancy). Irradiation menopause occuiued four years preAUOusly. 
There Avas a history of liloody discliarge of tAvo Aveeks’ duration, 
to admission. Eadium therapy (3,600 mg. hr.) Avas given folloAved by 
subsequent external irradiation on tAA'o occasions, fi-ve months apar 
(1,870 r. and 1,680 r. to each of 4 ports, respectively), AAUth suiwiva 
for four years and eight months. Death Avas due to carcinoma. _ 
PrevioxLS Treatxnent . — On Api’il 21, 1932, because of menorrhagia o 
tlii’ee months’ duration and premenstrual “spotting” of one 
dui'ation, curettage, biopsy, cauterization, and an application of b 
mg. hr. of radium to the uterine cavity for myomas were eiuployed. 
In addition, a cystocele, reetoeele, and an h.ypertrophied cei’vix Aveie 
present. Adnexa Avere negative, Eapid report on the curettings an 
cervical tissue Avas requested, and this reA^ealed an atrophic endo- 
metrium. While the biopsy sections from the cervix shoAved an intac 
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Case 1. — S. B., aged 44 years, miiltipara, was admitted Jan. 24, 1933. 
Diagnosis: sqnainons cell carcinoma of cer\dx (Group III, loiv grade 
malignancy), with uterine myomas. No establishment of menopause. 
History of continuous discharge for one year; menses irregular since 
previous irradiation nine years before. Radium therapy (3,600 mg. 
hr.) followed by external irradiation (1,760 r. to each of 4 portals) was 
of no avail, and patient died one year later. 

Previous Treatment. — On Nov. 12, 1924, because of metromenorrhagia 
and pelvic relaxation, curettage and posterior eolporrhaphy were per- 
formed, together with an intrauterine application of 1,200 mg. hr. of 
radium for interstitial myomas. Cervix reported to be bilaterally 
lacerated and everted, but not biopsied or treated. Histologic report 
on curettage was "hyperplasia of the endometrium, suspicious of 
malignancy. ’ ’ 

Comment. — The review of this section is informative, since it reveals 
a late interval endometrium, with no suggestion of malignancy. Of 
decidedly more interest was the diseoveiy of a small piece of cervical 
tissue, evidently curetted from the portio, which shows in one location 
an ill-defined basement membrane with some epithelial elements infiltrat- 
ing the stroma and evidencing mitotic activity and polychromatosis. 
Unfortunately the tissue is too minute for satisfactory diagnosis. In 
retrospect, criticism is tenable from several angles. First, the use of 
radium in a patient of 35 for the treatment of interstitial myomas, 
entirely apart from its failure to control adequately the gro-wdli of the 
neoplasm; second, the failure to biopsy and to treat properly the ab- 
normal cervix primarily; third, the incorrect interpretation of the 
curettings, excusable to some extent because of the changing concepts 
that have evolved since then with respect to the histology of the endo- 
metrium. 

Case 2. — ^L. G., aged 42 years, multipara. Was admitted June 21, 
1934. Diagnosis: squamous cell carcinoma of cervix (Group II, inter- 
mediate grade of malignancy) with uterine mjmmas. There was no 
establishment of the menopause. A history of menorrhagia beginning 
Uvo years before was given. She was treated with external irradiation. 
Pronounced bleeding finally resulted in further examination, positive 
cervical biopsy, and application of radium therapy (4,200 mg. hr.) 
VTth subsequent external irradiation (1,600 r. to each of 4 portals). 
Treatment was of no avail and patient died seven months later. 

Previous Treatment. — The patient Avas first seen in the Out-Patient 
Department on June 10, 1932, because of menorrhagia ; pregnancy Avas 
excluded, and a diagnosis of myoma uteri made. Condition of cervix 
was not noted. Diagnostic curettage AAms not performed and external 
irradiation aa^s instituted (1,800 r. to each of 4 portals). “Spotting” 
occurred subsequently at varying intervals and the patient Avas re- 
examined on five occasions during that time, but it Avas not until tAVO 
years had elapsed that a profuse hemorrhage finally indicated cerAucal 
inspection and biopsjL 

Comment. — Severe criticism is justifiable. First, primary inspection 
3nd careful study of the cerAux Avere neglected ; second, faulty judgment 
was exhibited in emploAung external irradiation Avithout preliminary 

curettage. i . b 

Case 3. — M. M., 49, multipara, Aims admitted July 29, 1934. Diagnosis : 
squamous cell carcinoma of ceiwix (Group III, intermediate grade of 
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Case 7. — ^]\I. W., aged 52 years, multipara, M^as admitted June 13, 
194:1. Diagnosis: squamous cell carcinoma of the eervix (Group I, low 
grade malignancy). Irradiation menopause occurred six jmars before 
with intermittent bleeding during the subsequent years. Tiiere was a 
history of irregular vaginal bleeding of three months’ duration prior 
to admission. On June 16, 1941, diagnostic curettage was performed. 
The cervix appeared to be intact; the fundus w-as small and freely 
movable. Adnexa were negative. Curettage revealed a few normal 
endoeemdeal glands, presenting atrophic clianges, surrounded liy a 
poorlj’- vascularized dense stroma, most of tlie tissue being replaced by 
islands of tumor cells of tiie squamous variety, well differentiated, but 
presenting mitotic activity and polychromatosis. It Avas thouglit that 
the malignant groAvth liad its origin in the endocervix and a second 
curettage with cervical biopsy Avas requested. Five days later, on June 
21, the cervieal canal aa'os dilated and thoroughly exposed for curettage 
of the uterine cavitj’ and adequate biopsy. This curettage shoAA'ed an 
interesting picture: hyperplasia of the endometrium, and side by side 
AAuth it a hyalinized, degenerated, and infiltinted tissue, haAung no 
resemblance to the endometi’ium. Tliere aa'os a diffuse infiltration of 
tumor cells Avith a tendency to island and strand formation, evidencing 
squamous characteristics and presenting mitotic activity and polj'- 
chromatosis, a Avell-differentiated squamous cell carcinoma of the endo- 
cervix. Biopsies from the portio shoAved a benign cerAUcal ero.sion AAuth 
hyalin changes of the cervical AA-all, normal squamous epithelium AAoth 
an intact basement membrane. External irradiation (2,700 r. to each 
of four portals) aa'Us employed prior to radium therapy (4,800 mg. hr.). 
Patient is apparently Avell after one year. 

Previous Treatment . — Because of menorrhagia and metrorrhagia of a 
year’s duration, together Avith perineal relaxation, diagnostic curettage, 
posterior colporrhaphy, and an intrauterine application of radium 
(1,200 mg. hr.) for fibrosis uteri AA’^ere performed on June 10, 1935. 
A rectoeele Avas present, the cervix aa'os intact, and tlie fundus was rela- 
tively normal in size, position, and mobility. Adnexa Avere negative. 
There was no biopsy or treatment of the cervix. Histologically, the 
curettings revealed only a feAv tiny shreds, made up of an edematous 
stroma in AAdiich a feAv fragmented glands appeared, inadequate for 
satisfactory diagnosis. 

Conwient . — There is little to criticize in the early management of 
this patient. The intact cervix did not indicate biopsy; tlie curettage 
was negatiAm. 

SUMMARY AND CONCLUSIONS RELATIATi; TO THE CERAUX GROUP 

1. All the patients Avere niultiparas, ranging in age from 42 to 61. 
Radium Avas used to treat fibromyomas in four and x-raj^ in a fifth. 
TAAm Avere treated Avith radium because of fibrosis uteri, or so-called 
functional bleeding. A plastic, polypectomy, and Amginal myomectomy 
Avere accompanying procedures in three patients, respectively. Biopsy 
Avith cauterization Avas done in but one case. 

2. An iri’adiation menopause aa^s produced in 5 patients ranging 
in age from 43 to 52 yeai’s at the time of treatment. None Avas pi’oduce 
in two patients, aged 35 and 40, respectively. 
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basement membrane in some areas, certain others showed several islands 
of epithelial cells Imneath it. Of these, some were well differentiated, 
normally appearing cells of the squamous variety; in other areas, in- 
dicating an erosion, the cells were of different sizes, showing mitosis and 
polynucleosis. The conclusion stated was that although the evidence 
was insufficient to justify a diagnosis of malignancy at the site of the 
erosion, nevertheless the lesion Avas sufficiently suspicious of early 
malignant change to justify a careful follow-up (Fig. 1). 

Comment . — In this instance a golden opportunity for prophylaxis 
was lost, due to the indifference of the patient on the one hand and to 
the lack of an aggressive follow-up on the other. 

Case 5. — C. C., aged 60 years, multipara, Avas admitted Sept. 7, 1937. 
Diagnosis: squamous cell carcinoma of cervix (Group III, high grade 
malignancy). Irradiation menopause occurred ten years before. There 
Avas a history of vaginal bleeding for six months prior to admission. 
External irradiation (1,870 r. to each of 4 ports) Avas folloAved by 
radium therapy (3,600 mg. hr.), and a further course of external 
irradiation (1,300 r. to each of 4 poi’ts, and 1,100 r. to perineum). The 
patient survived but one year and four montlis. 

Previous Treatment. — On i\Iay 17, 1926, at tlie University of Penn- 
sylvania Hospital, curettage, vaginal myomectomy and an application of 
1,200 mg. hr. of radium to tlie xUerine cavity Avere carried out together 
with hemorrhoidectomy, because of myoma uteri, pedunculated cerAUcal 
myoma and hemorrhoids. There Avas no biopsy or treatment of cervix. 
Dr. Sidney Dunne revicAved the sections and established a diagnosis of 
normal proliferative endometrium. HoAVCver, no mention Avas made 
of the condition of the cervix, and apparently there Avas no biopsy; 
neither Avas the cervical myoma reported histologically. 

Comment. — It is unlikely that malignancy Avas present in the cervix 
or in the cervical myoma at the time of the first operation, for no 
further symptoms of consequence appeared until nearly elcA^en years 
had elapsed. 

Case 6. — C. T., aged 61 years, multipara, Avas admitted Aug. 29, 1938. 
Diagnosis : squamous cell carcinoma of the cervix ( Group III, Ioav grade 
malipiancy). Irradiation menopause occurred nine years previously. 
A history of Amginal bleeding for three months before admission Avas 
given, folloAved by “spotting” and pain in loAA^er right quadrant. 
Radium therapy (3,600 mg. hr.) folloAA’-ed by external irradiation (2,700 
!'• to each of 4 ports) Avas given. Patient has noAv survived AAUthout 
evidence of recurrence for nearly four years. 

Previous Treatment. — Left oophorectomy Avas performed in 1903. 
Dn Jan. 24, 1929, because of menorrhagia of tAvo years’ duration, 
curettage, and an intrauterine application of radium (600 mg. hr.) 
were performed for fibrosis uteri. The cervix Avas reported to be 
iaeera,ted, the uterus of normal size and position, and the adnexa Avere 
negative. There Avas no biopsy or treatment of cervix. Histologic report 
o± the curettage reported the endometrial tissue to be hyperplastic in 
some areas and atrophic in others; also there Avas slight round cell 
' ninltration and fibrosis of the endometrium in places. 

Comment. — RevieAv of the sections showed an interval type of endo- 
metrium, and no evidence of malignant change. No cervical tissue was 
available for study. 



932 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


should include not only the portio and everted mucosa, ])ut tlie lower 
cervical canal. The procedure ought not only to be applied to the sus- 
pected case of endometrial carcinoma but should be utilized whenever 
irradiation therapy is chosen for the treatment of either fibromyomas, 
fibrosis uteri, or functional bleeding. Eradication of any cervical 
pathology is equally essential. 

II. PATIENTS WITH FUNDAL CARCINOMA AND ONE WITH SARCOMA 
PREVIOUSLY' TREATED WITH IRRADIATION FOR A 
SUPPOSEDLY' BENIGN CONDITION 

Of 124 patients wdlh fuudal carcinoma seen on both the gynecologic 
ward and private services during the period previously mentioned, there 
were 12 wdio had received irradiation therapy for supposedly benign 
lesions, from two to twenty-three years prior to the frank diagnosis of 
malignancy. An additional iiatient similarly treated ten years before 
subsequently developed uterine sarcoma. 

Complete studies are not aA’ailable in four instances, because the 
records of the primary treatment are either faulty or inaccessible; the 
remaining O' histories are complete in all details. 

A. PATIENTS WITH INCOMPLETE RECORDS 

Case 1. — (Ward.) L. W., aged 61 years, nullipara, was admitted 
Dee. 11, 1924. Diagnosis : fundal carcinoma of advanced degree. Meno- 
pause occurred at the age of 51. A history of irregular vaginal bleed- 
ing of three j^ears’ duration four years after the menopause was given. 
At that time (1921) 1,200 mg. hr. of radium was administered at the 
Methodist Hospital, Philadeiphia, 'with no report of curettage or 
histologic study. In 1923 the patient again received an intrauterine 
I’adium treatment for bleeding at the Lankenau Hospital, Philadelphia, 
at Avhich time cancer of the uterus Avas said to haA'e been diagnosed. A 
year later, following admission to Jefferson Hospital because of con- 
tinued bleeding, curettage Avas performed. The vagina Avas atrophic, 
the cervix obliterated and the fundus enlarged. Sections AA^ere diagnosed 
as adenocarcinoma of the uterus. On Jan. 28, 1925, abdominal section 
revealed inoperable carcinoma of the uterus AAdth bilateral iiiAmlvement 
of the ovaries and metastasis to tlie omentum, sections of AAdiieh shoAved 
adenocarcinoma, high grade malignancy. Death occurred AAuthin a feAV 
months (1925). 

Comment . — RevicAv of the sections of the curettage shoAV little more 
than a diffuse picture of carcinoma, difficult to classify; those of the 
ovaries and omentum appear to be an adenocarcinoma Avith markedly 
anaplastic areas. Dr. Stanley Reimann, of the Lankenau Hospital, has 
also revicAved the curettage secured in 1923 and says that a diagnosis 
of carcinoma Avas not made at the time of the second radium application. 
In retrospect it Avould seem that this iiatient suffered from malignancy, 
most probablj’" of the fundus, AA'hen .she Avas first seen in 1921. Curettage 
and adequate treatment might liaA'e contributed to a more fortunate 
outcome. 
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3. The time intervening betiveen the benign treatment and the dis- 
covery of malignancy was 2, 4, 6, 6, 9, 9, and 11 years, respectively. 

4. Squamons cell carcinoma developed in every patient. Clinically, 
one was in Cronp 1, two in Group 2, and four in Group 3 (Schmitz). 
This is a larger proportion of relatively early cases than has been our 
experience with the entire series of cervical carcinoma patients. Low 
grade malignancy was present in 4, intermediate in 2, and high in 1. 
No conclusion can be dravm from this, but it can be stated that the 
single picture of high grade malignancy was present in the patient who 
developed carcinoma eleven years after initial irradiation, the longest 
interval noted in the series. Of 4 patients who died within one and one- 
half years of treatment, only 1 exhibited a low grade lesion, while of 3 
other patients with low grade lesions, 1 survived for nearly five 3 ’'ears 
and 2 have remained well from one to four years. 

5. There is no evidence to support a statement regarding the presence 
or absence of malignancy at the time of the initial irradiation, with 
the possible exception of the one patient in whom biopsy was performed 
(Case 4). In this particular instance the pathologist regarded the 
lesion with suspicion, and even though the cervix had been cauterized, 
the warning should have been heeded and subsequent hysterectomy 
performed. 'With three other patients (Cases 1, 3, and 6) recorded 
cervical lesions should have been biopsied and treated at the time of 
the primary irradiation. In two additional instances (Cases 2 and 5), 
no note of the condition of the cervix appears, and one of these patients 
received x-ray therapy for fibromyomas Yuthout cervical inspection or 
diagnostic curettage. In the seventh patient of the series, the cervix 
was described as intact when first seen (Case 7). 

Errors of omission may be charged to the management of 6 of these 
patients when they were first seen. Interest was primarily centered 
on the fundal lesion. Endometrial curettage was properly employed 
and malignancy of the fundus excluded in all instances except the one 
m which x-ray therapy was used. In only 2 patients, however, was the 
cervix thought of in terms of potential malignancy, and in one of these 
(Case 4) the opportunity for prophylactic treatment was missed. In 
the other (Case 7) biopsy of the cervical canal beyond the intact portio 
followed promptly when evidence of squamous cell carcinoma presented 
m the curettage. 

6. There is no substantial evidence to show that irradiation therapy of 
the uterine fundus either retarded or accelerated the development of 
the cervical malignancy in these patients. 

7. The outstanding lesson that we have learned from this phase of 
the investigation, and the point that we think should be emphasized to 
others is this : Whenever diagnostic curettage is indicated, the procedure 
might well be accompanied with cervical biopsy as a matter of record, 
hut especially if any abnormality is apparent. The area of biopsy 
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vaneed. Menopause occurred at the age of 50 years. A history of 
menorrliagia at intervals for two j’^ears prior to admission was given. 
Because of this, 2,500 mg. hr. of radium was employed in a private 
hospital in July, 1940. There was no regular follow-up by the physician 
then in charge. Bleeding never ceased entirely and in September, 1941, 
the patient returned to him for advice. He referred her to a radiologist 
who employed weeldy x-ray treatments (2,300 r. anteriorly, and 400 r. 
posteriorly to the pelvis over a period of four months). No improve- 
ment resulted, and the patient consulted me. The presumptive diagnosis 
was apparent. Inquiry regarding the previous treatment resulted in 
the negative information that the original curettage was '‘inconclusive” 
and that no sections were available for study. The general condition of 
the patient was poor. On Peh. 2, 1942, curettage revealed an extensive 
pyometra, the sections shoAving adenocarcinoma, intermediate grade 
malignancy (Grade III) Avith extensive necrosis and degeneration. 
After subsidence of fever, external irradiation Avas employed, solely 
through posterior portals (2,200 r.), because of extensiA’^e anterior 
abdominal Avail changes resulting from the previous saturation technique. 
The immediate response Avas beneficial. On Apr. 15, 1942, curettage 
Avas repeated and intrauterine radium applied (4,575 mg. hr.). Symp- 
tomatically, the patient has improAmd but to date there has been little 
change in the pelvic findings — an enlarged uterus AAoth moderate sensi- 
tivity. Postii'radiation surgery seems uiiAvise in this instance. 

Comment. — Eadium therapy, Avithout effective curettage or adequate 
pathologic stud.y, and Avithout folloA\'--up observation and subsequent 
treatment of value may Avell be responsible for the present status of 
the patient. 


B. PATIENTS AVITH COIMPLETE RECORDS 

Case 5. — (Dr. J. M. Fisher, deceased.) M. H., aged 43 years, nullip- 
ara, Avas admitted May 31, 1929. Unqualified clinical diagnosis of 
fundal carcinoma. There Avas a history of menorrhagia for five months, 
after an amenorrhea of three years’ duration (since 1926). There aa^s 
no record of the pelvic findings. Complete abdominal hysterectomy^ 
Avith bilateral salpingo-oophorectomy AAms performed. Grossly there 
was an extensive inflammatory reaction and necrosis throughout the 
uterine tumor, but there Avas no eAudence of adnexal metastases. A 
histologic diagnosis of adenocarcinoma, high grade malignancy (Grade 
IV) AAms made. Recovery from the operation AAms folloAved eventually 
by vaginal and abdominal metastases that Avere refractory to x-ray 
therapy and the patient died one and one-half years later. 

Previous Treatment . — Through the courtesy of Dr. Sidney Dunne 
previous operative records and histologic reports have been revicAAmd 
by him. On Nov. 29, 1922, the late Dr. J. G. Clark performed a curet- 
tage, trachelectomy, excision of vaginal cyst, and an application of 150 
mg. hr. of radium to uterine caAuty because of discharge and irregular 
uterine bleeding. Histologically, chronic endocervicitis and typical 
hyperplasia of the SAviss cheese pattern Avas reported. Again, because oi 
irregular bleeding, on May 31, 1923, a curettage Avas repeated and 400 
mg. hr. of radium AAms administered. This time curettage still presented 
endometrial hy^perplasia, but to a lesser degree than in the previous 
study. Menses Avere regular until 1926, AAdien amenorrhea occurred and 
continued as noted until 1929, when the present illness began. 
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Case 2. — (Dr. Aiispach.) B. G., aged 53 years, multipara, was ad- 
mitted July 21, 1927. Diagnosis ; ftmdal carcinoma, apparently limited 
to the nterns. Menopause occurred at the age of 42. Recurrent episodes 
of bleeding for three years prior to admission, beginning eight years 
after the establishment of the menopause. In 1924 a curettage and 
an application of radium for thirty-six hours was said to have been 
made to the uterine cavity. No verification of where or by whom this 
was done had lieen secured, but because of this history, on Aug. 2, 1927, 
complete abdominal hysterectomy and bilateral salpingo-oophorectomy 
was performed. Enlarged lymph nodes wmre present in the omentum, 
and the uterine cavity contained an ulcerative, fungating mass that 
invaded the uterine wall. The adnexa were grossly normal. Histo- 
logically the tissue showed an adenocarcinoma of high grade malignancy 
(Grade IV). There was no demonstrable involvement of the adnexa. 
The patient survived the operation, but died one year later -with spinal 
metastases. 

Comment . — This patient very probably Imd carcinoma of the fundus 
from the onset of her postmenopausal bleeding three years before. 

Case 3. — (Dr. Anspaeh.) M. N., aged 52 years, nullipara, was ad- 
mitted Nov. 23, 1929. Diagnosis : fundal carcinoma, apparently limited 
to the uterus. Menopause occurred at 40 years of age, evidently the 
result of radium treatment for myoma uteri, administered by the late 
Dr. John G. Clark at the Germantown Hospital, Philadelphia, in 1917. 
Six -weeks prior to admission iimegular vaginal bleeding had occurred, 
the first since the irradiation therapy twelve years before. Pelvic ex- 
amination revealed an intact cervix, a mobile uterus of normal size and 
negative adnexa. Dr. Anspaeh tells me that he endeavored to secure 
data regarding Dr. Clark’s original curettage, but a record could not be 
found at the Germantown Hospital; neither could Dr. Sidney Dunne 
find any record in the gynecologic laboratory at the University of Penn- 
sylvania. On Nov. 26, 1929, curettage was performed and 2,400 mg. hr. 
of radium applied to the uterine cavity. Histologic report was adeno- 
carcinoma of high grade malignancy (Grade IV). Sections -wei’e also 
submitted to Dr. C. C. Norris, Avho was reluctant to make a frank 
diagnosis of malignancy, but advised treating the lesion as carcinoma. 
On Jan. 21, 1930, complete abdominal hysterectomy and right salpingo- 
oophorectomy were performed. The left adnexa Avas densely adlierent 
and was not remoAmd. Multiple small myomas Avere present in the 
uterus, the endometrial cavity of AAdiieh AAms entirely necrotic. Beneath 
this rather shalloAV area there Avas rather extensive infiltration of the 
musculature by masses of epithelium Avhich in some places involved the 
entire thickness of the uterine Avail. This tissue AAms undifferentiated 
and formed small solid masses. The removed right tube Avas uninvolved, 
the right ovary harboring a simple cyst. Postoperative courses of x-raj’- 
therapy were employed, but pelvic recurrence and pulmonary metastasis 
resulted in the death of the patient three years later. 

Comment. — It is unfortunate that nothing definite can be stated Avith 
regard to the initial curettage by Dr. Clark, but from our Imowledge 
of his meticulous procedures, it may be assumed that there was no 
question of malignancy tAvelve years prior to its discoAmry by Dr. 
Anspaeh. 

Case 4. — (Dr. Seheffey.) L. M., aged 65 years, multipara, was ad- 
mitted Jan. 31, 1942. Diagnosis: fundal carcinoma, fairly Avell ad- 
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were diagnosed but not treated. Bleeding ceased for a .year and then 
recurred slightly every five or six montlis over a period of four years 
until Januar.y, 1932, when curettage and radium tlicrapy were em- 
ployed. This caused cessation of bleeding for seven years when re- 
admission was necessitated b.v the appearance of a pinldsh diseliarge. 
Cervix was intact, and the fundus .somewhat enlarged and irregular 
but freely movable. Adnexa ivere negative. On Dec. 17, 1938, curettage 
was performed and imdium placed in the uterine cavity pending a rapid 
report on the curettings. Tliis I’evealcd an adenopapillary growth of 
low grade malignancy (Grade I), and a dosage of 4800 mg. hr, was 
employed. There have been no return of symptoms to date. 

Previous Trcaiment . — At the time of tlie primary cux’ettage and 
radium treatment (2,400 mg. hr.) on Jan. 8, 1932, the curettings were 
reported as revealing small areas of hyperplastic columnar epithelium 
with irregular acini in the superficial la.yers of the m.yometrium, the 
cells being hyperchromatic, varving in .size and shape, with many of 
the small acini lined by numerous la.yers of epithelium instead of one. 
The diagnosis was summed up as follows: “The change in the epi- 
thelium of the endometrium is very suggestive of malignanej’’, but 
serial sections were cut from the tissue and many sections examined 
from various levels of the tissue, and no frank evidence of definite in- 
filtration by the epithelium could be demonstrated.” 

Comment . — A review of the original sections lead us to believe that 
the lesion should have been regarded as a definite low grade malignancy 
(Grade I) from the first. Badieal operation should have followed the 
irradiation therapy in due time. Surgery was contraindicated in 1938. 

Case 8. — (Ward.) B. S., aged 60 years, nullipara, was admitted Apr. 
18,1939. Presumptive diagnovsis : fundal carcinoma. There was a his- 
tory of vaginal bleeding of five months’ duration, the first tiihe after 
an irradiation menopause produced thirteen years before (1926). Cer- 
vix was intact, fundus normal in size and position, and adnexa negative. 
Curettage was performed on Apr. 22, 1939, and radium was placed in 
the uterine cavity pending a rapid report of the curettage. This' was 
diagnosed adenocarcinoma, low grade malignancy (Grade II) (Fig- 3). 
A total dosage of 4,800 mg. hr. of radium was employed. There have 
been no further symptoms. On May 22, 1941, the cervix was dilated 
and the uterine cavity sounded. No bleeding was produced, but no 
‘curettage was performed. Patient was apparently well three years later. 

Previous Treatment . — On Sept. 27, 1926, because of menoiThagia and 
metrorrhagia, curettage was followed b.y radium (1200 mg. hr.) which 
was employed to control functional bleeding. Pelvic examination was 
grossly negative. Sections from the curettings were reported as “poly- 
poid endometritis” and no further treatment was advised (Pig- 2). 

Comment . — ^Review of the original section in this ease leads us to 
believe that the original diagnosis rvas a mistaken one. It is similar to 
the recent one, and should be regarded as an adenocarcinoma of low 
grade malignancy (Grade II). The astonishing feature of this ease is 
the subsidence of clinical symptoms for. a period of thirteen years after 
a relatively small irradiation dosage. In view of tins fact, and because 
of the patient’s advanced age (60),’ together with a certain degree of 
asthenia, it was thought advisable to depend upon the larger dosage of 
radium, and post-irradiation surgerj'" was not advocated. 
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Comment . — ^In this instance a preceding hyperplasia was present. 
Eevieiv of the sections showed a mixed growth to he present: in one 
location there was small acini formation, though not very well differ- 
entiated. Side by side with this area ivere rather well-defined islands 
and strands of tumor cells of sqnamons variety. It is possible there- 
fore that the sections represent both fnndns and endocervix, or it 
might be regarded as an adenoacanthoma. 

Case 6. — (Ward.) K. R. 57, nullipara, was admitted Dee. 29, 1936. 
Diagnosis : pelvic tumor. History of an irradiation menopause existing 
for ten years, and discomfort in the lower left pelvis for three iveeks. 
There was some vaginal discharge but no bleeding. Pelvic examination 
revealed a cystocele, rectocele, and cystic cervix; the fundus was ir- 
regularly enlarged to the size of an eight weeks’ pregnancy, and there 
was also an enlargement in the right adnexal region that suggested a 
parovarian cyst. General condition ivas inferior. Because of the uterine 
enlargement, which suggested a myoma, and after an adequate period 
of observation, on Jan. 23, 1937, diagnostic curettage was performed 
and radium placed in the uterine cavity, pending a rapid report of the 
curettage. This proved to be malignant and a dosage of 3,000 mg. hr. 
was employed. The cervix was not biopsied, since it presented no 
eversion, and wms not friable. Histologically the sections were reported 
as revealing a highly degenerated tissue, devoid of glandular elements, 
in the less degenerated portions of ivhieh the connective tissue stroma 
showed diffuse infiltration by epithelial cells, unequal in size and ir- 
regular in shape. Some areas presented small clumps of epithelial cells, 
but a diagnosis of high grade malignancy, solid adenocarcinoma of the 
fundus (Grade IV), seemed warranted. The therapy was ineffectual 
and the patient died in three months’ time. 

Previous Treatment . — Ten years before (1927), curettage followed by 
radium therapy (900 mg. hr.) had been performed at Hahnemann 
Hospital, Philadelphia, because of excessive vaginal bleeding. A marked 
fibrosis of the lower fundus and upper cervical canal ivas observed 
clinically together with a cervical erosion. No biopsy was done. Curet- 
tage was insufficient for diagnosis, but the patient remained under 
observation for two years (1929), and there was no further bleeding. 
For this information I am indebted to Dr. N. V. Ludwick, radiologist 
at Hahnemann Hospital. On Nov. 9, 1935, appendectomy was per- 
formed by Dr. K. E. Pry, on the general surgical service at Jefferson' 
Hospital. Pathologically, acute suppurative appendicitis was reported. 
No pelvic examination -was recorded on the occasion of this admission, 
and there was no note in the operative report of any pelvic pathology 
being observed at the time of the appendectomy. 

Comment . — ^Principal interest in this case attaches to the peculiar 
character of the curettage. No errors of omission can be attributed 
to the clinical management. There seems to be no relationship be- 
tween the primary treatment for fibrosis uteri and later developments. 
4 pelvic examination at the time of the operation for acute appendi- 
citis might have been revealing. 

Case 7. — (Dr. Scheffey.) B. C., aged 61 years, multipara, was ad- 
untted Dee. 16, 1938. Presumptive diagnosis : fimdal carcinoma. Meno- 
pause occurred at 42 years of age (1919), followed soon afterward by 
vaginal bleeding, becoming excessive at 50 (1927), when myoma uteri 
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hysterectomy and bilateral salpingo-oophorectomy were performed. An 
interstitial myoma was observed in the anterior uterine wall. There was 
no gross e^ndenee of extension or metastasis from the uterus. The 
mucosa was thickened in several areas of the uterine cavity, being 
friable and partially invasive of the myometrium at these places. The 
adnexa appeared atrophic. Sections revealed an adenocarcinoma of 
low grade malignancy, as did the previous diagnostic curettage. No 
metastatic lesions were observed in the tubes and ovaries. Convales- 
cence Avas complicated by three distinct attacks of pulmonaiy emboli, 
but recovery was complete. There is no evidence of recurrence to date. 

Previous Treatment . — ^During a period of eighteen months prior to 
admission, patient had been receiving external irradiation for the treat- 
ment of fibromyomas by a radiologist ; this in vicAv of the fact that the 
bleeding was definitelj’- postmenopausal ; neither had diagnostic curettage 
ever been performed. 

Comment . — Further comment would be superfluous. 



Pig-. 4. — Case 10 (fundal group). Mucocelliilar adenocarcinorna, intermediate grade 
of malignancy (adenocarcinoma. Grade III). (Photomicrograpli XoO.) 

Case 10. — (Ward.) E. H., aged 55 years, multipara, ivas admitted 
Jan. 15, 1941. Presumptive diagnosis : fundal carcinoma. _ There was 
a history of bloody vaginal discharge of six months’ duration, the first 
since the initiation of an irradiation menopause with radium eleven 
years before (1930). Cervix was intact, slightly enlarged symmetrical 
fundus, and adnexa were negative. Curettage on Jan. 16, 1941, re- 
vealed an unusual histologic picture, viz., “arborescent tumor growths 
consisting of many incomplete acini and papillary formations, composed 
of large cells containing large nuclei surrounded by a great deal oi 
cytoplasm, and resembling mucin cells.” Diagnosis, mtieoeellular adeno- 
carcinoma fundus uteri, and intermediate grade malignancy (Grade 
III) (Pig. 4). The curette distinguished a submucous tumor, an(i com- 
plete hysterectomy was deemed advisable after necessary attention to 
patient’s general condition, since on a previous admission cerebrospinal 
syphilis had been diagnosed, although serology ivas now negative. _ On 
Feb. 12, 1941, complete abdominal hysterectomy and bilateral salpin^- 
oophoreetomy ivas performed. Grossly, fibromyomas ivere present in the 
uterus in addition to the carcinomatous growth invading the myo- 
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Pig. 2. — Case 8 (fundal group). Low grade malignancy (adenoma malignum, Grade 
II), reported thirteen years before as “polypoid endometritis.” (Photomicrograph 
X50.) 



Fig. 3.— Case 8 (fundal group). Low grade malignancy (adenoma malignum, Grade 
II), when carcinoma was finally diagnosed. (Photomicrograph X50.) 


Case 9.— (Dr. Scheffey.) M. S., aged 60 years, nuiltipara, was ad- 
mitted Mar. 26, 1940. Presumptive diagnosis: relatively advanced 
fundal carcinoma. Menopause occurred at 35 years of age. There was 
a history of intermittent vaginal bleeding of two years’ duration, hut 
of daily occurrence for three months prior to admission. Cervix was 
intact, slightly enlarged symmetrical uterus, and adnexa negative with 
exception of bilateral tenderness on deep palpation. On Apr. 1, 1940, 
curettage was done and radium placed in the uterine cavity pending 
a rapid report of the curettage. This revealed an adenocarcinoma of 
low grade malignancy (Grade II). Radium dosage of 5,400 mg. hr. 
was employed, and six weelrs later, on May 16, 1940, complete abdominal 
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Case 12. — (Dr. Anspacli.) B. H., aged 44 years, nullipara, was ad- 
mitted March 10, 1941, because of an attack of lower abdominal pain, 
accompanied with an enlargement of the uterus and left adnexa. Pre- 
sumptive diagnosis: fundal carcinoma with accompanying chronic pel- 
vic inflammatory disease. There was a prolonged history of antecedent 
vaginal bleeding Avith numerous euretteincnls which Avill be described 
in detail. On March 13, 1941, eomjilete abdominal hysterectomj’-, bi- 
lateral salpingectomy, and right oophorectomy Avere performed (the 
appendix and possibly the leCt ovary had been removed man.y years 
before). Stenosis Avas present at the site of the internal os, and the 
endometrial cavity Avas the site of an adenocarcinoma of Ioav grade 
malignancy (Grade II) that deeply penetrated the myometrium (Pig. 
6). A left hematosalpinx AA'as present, the ovary being absent; the right 
adnexa Avere lightlj’- adherent, but otherAA-ise normal. There AA^as no 
histologic evidence of metastases. Postopei’ative external irradiation 
folloAved, and the patient is apparentlj’^ Avell a jmar later. 



Fig. 5. — Case 12 (fundal group). So-called "carcinoid hyperplasia” discovered in 1933. 

(Photomicrograph XoO.) 


Previous Treatment. — The earlier course of this patient and the treat- 
ment accorded is lengthy but unusually interesting. In September, 
1918, at the age of 21, Dr. John G. Clark performed a curettage for 
irregular uterine bleeding. This helped for tAVO months. In Decem- 
ber, 1918, Dr. Clark again performed a curettage together Avith abdom- 
inal hysterotomy because of a possible uterine myoma; a ej^stie left 
oAmry was either remoAmd or punctured, and an appendectomy ivas 
done. A year later (1919), because of recurrent bleeding, curettage 
folloAved by 350 mg. hr. of radium, Avas employed. This treatment Avas 
repeated tAvo years later (1921) A\dien there Aims further recurrence. 
Dr. Sidney Dunne has been unable to find any record of sections from 
these various curettages, but CAddently nothing of a malignant nature 
AAms suspected or found; very probably, in AdeAv of the history, the con- 
dition Avas one of typical hyperplasia as aa^c knoAV it today. For eleven 
years the patient remained aaMI and had married. In 1932 (aged 35), 
menstruation again became irregular and Dr. Anspach performed a 
curettage on Noa^ 11, 1932, the curettings shoAving a marked premen- 
strual function. A year later, for continued irregularitj^ curettage AA^as 
again resorted to, Avith a radium application (300 mg. hr.) on Noa'. 14, 
1933. There Avas a relatively slight enlargement of the uterus. Drs. 
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metriiim. The adnexa were grossly normal. Histologically the sections 
were similar in appearance to those secured at the time of the diagnostic 
curettage. Recovery from operation was uneventful and patient has 
remained well to date. 

Previous Treatment. — ^In 1918, when patient was 32 years of age, a 
pelvic tumor was said to have been removed in the Chester, Pa., Hos- 
pital. This was not verified. On July 28, 1930, when patient was 44, 
polypectomy vuth curettage and an intrauterine application of radium 
(1,200 mg. hr.) were performed because of metromenorrhagia of two 
months’ duration, supposedly due to the polyp and to uterine myomas. 
Surgery was discouraged at that time because the patient had positive 
serology (blood and spinal fluid), and cerebrospinal sj'philis was thought 
to be present. Histologically the sections from the curettage revealed 
atrophic endometrial glands and marked fibrosis of the stroma with 
beginning calcific formation. The cervical polyp presented an erosion, 
both eylindric and squamous epithelium, but was benign. 

Comment. — ^No relationship seems probable between the histologic 
studies made at an interval period of eleven years. Of interest is the 
unusual picture of mucocellular adenocarcinoma. 

Case 11. — (Dr. J. B. Montgomery.) S. W., aged 49 years, multipara, 
was admitted Feb. 15, 1941. Presumptive diagnosis : fundal carcinoma, 
relatively early. There wms a histoiy of vaginal bleeding of one month’s 
duration, the first to appear following an irradiation menopause of four 
years’ duration. Cervix "was intact, retroflexioversion of uterus ■with 
small myoma in fundus, and adnexa were negative. Because of the 
reeupent bleeding and suggestive history of malignancy, complete ab- 
dominal hysterectomy and bilateral salpingo-oophorectomy were per- 
formed on Feb. 19, 1941. Grossly there was no extension or metastasis 
from the 'uterus, the myometrium of Avhich was deeply infiltrated by an 
adenocarcinoma of intermediate grade malignancy (Grade III). Un- 
eventful recovery. Patient has remained ■well to date. 

Previous Treatment. — Because of menorrhagia of seven weeks’ dura- 
tion thoright to be due to fibromyomas in a patient aged 45, curettage 
and cervical biopsy were performed, and intrauterine radium (600 mg. 
hr.) was employed on Nov. 2, 1937. Sections from the biopsy revealed 
a benign erosion of the cervix. Those from the curettage presented a 
rather bizarre picture, nearly the entire stroma being replaced by 
numerous glandular formations -with hardly any interglandular stroma 
in some places. The glands, unequal in size and dilatation, and lined 
by several layers of cells with centrally situated nuclei, could scarcely 
be called malignant. The lesion was termed “carcinoid hyperplasia” 
and Dr. Hoffman, who coined the phrase, warned that the patient be 
kept under close observation and that subsequent curettings he examined 
troin time to time. This ■was done. Consequently recurrence of bleed- 
ing four jmars later Avas promptly observed and treated as noted. 

Comment. — The admonition of the pathologist, combined AAuth accu- 
I’ate clinical observation, resulted in radical treatment. The other point 
of iiffepst is the designation of the original lesion as “carcinoid hyper- 
plasia,” which might be regarded by some as the equivalent of the 
term_ “papillary adenoma malignum” but Avhich in our opinion is an 
atjqneal endometrial hyperplasia so marked as to histologically mimic 
the latter. 
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bleeding- and colicky pehdc pain of six weelis’ duration. Menopause 
occurred at the age of 42, witli a subsequent history of bloody vaginal 
discharge beginning at 61, and appearing sporadically over an interval 
of six months (1931) when therapy effected a cessation of the sjanp- 
toms. The present complaint was promptlj’- managed bj^ Dr. P. L. 
Nugent, who performed a curettage and applied radium (2,000 mg. 
hr.) at the Beading Hospital in April, 1941. (Tliis liad been preceded 
two years before by estrogenic therapy for six weeks.) The sections 
were reported as uterine sarcoma of high grade malignancy by the 
pathologist. Dr. E. D. Punk, and the iiatient was referred for an opin- 
ion as to future therapy in view of the autlior’s previous knowledge of 
the patient (Pig. 7). Examination revealed an indurated, irregular 
but intact cervix, and a probe produced bleeding from the cervieonterine 



A. B. 

Fig. 7. — Case I."! (fundal group). A, Myosarcoma of uterus. B, Area in f 

suggestive of adenocarcinoma or hyperplasia. (Photomicrogr.aphs xinno 

canal. The fundus was enlarged and somewhat fixed, Avith a sensible 
nodulation in the cul-de-sac. Adnexa were not distinguishable, 
were in complete agreement Avith the diagnosis made from the 
submitted, and further irradiation therapy Avas advised. The P^. ® £ 
died Avithin three months, and autopsy revealed diffuse sarcomatosis 
the abdomen, verifying the preAuous diagnosis of myosarcoma ot 
uterus. 

Previous Treatment. — ^Diagnostic curettage folloAved by 
mg. hr.), Avith removal of a cervical polj’-p, and cervical biopsy + 

performed by the author on May 12, 1931, because of i jgjj. 

bloody vaginal discharge occurring tAventy years after the esta 
ment of the menopause. At that time, in addition to a 
reetocele of moderate degree, the ceiwix shoAved old lacerations 
slight eversion and polyp formation. The fundus Avas of norma 
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B. L. Crawford and Jacob Hoffman both felt that the lesion was most 
probably an adenocarcinoma of Ioav grade malignancy (Grade II), al- 
though the diagnosis of “carcinoid hyperplasia “ ivas tenable (Fig. 5). 
Sections were submitted to Dr. Charles Norris and to Dr. Joseph Mc- 
Farland. The opinion of the former was that the lesion was benign but 
that in view of many extremely atypical features and because of the 
repeated bleeding, operation was advisable. Dr. McFarland’s advice 
was essentially the same. Nevertheless, the husband, a physician, re- 
fused surgical treatment, and the patient was left alone. The symp- 
toms then remained in abeyance for several years, but recurred in 19'35, 
and on Dee. 12, 1935, Dr. Anspach again did a curettage and applied 
radium (300 mg. hr.). This curettage was similar in most respects to 
that reported in 1933, although it was conceded that the glands ap- 
proached a more normal appearance. In view of the gratifying response 
to the previous irradiation, surgery was again refrained from. Curi- 
ously enough, the uterus became smaller, and the patient remained 



F.g. o; — Case 12 (fundal group). Low grade malignancy (adenoma malignum, Grade 
II), revealed at operation in 1941. (Photomicrograph XoO.) 


symptom free for six years, when at the age of 44, without external 
bleeding, pelvic pain and the discovery of a pelvic mass made operation 
imperative, and this decision was now concurred in by the husband, 
with findings as noted. 

Qomment . — ^hluch could be said about this case. Granting an earlier 
condition of endometrial hj^perplasia, it would seem that much trouble 
could have been avoided if the advice relative to operation in 1933 had 
been accepted, for the lesion was then regarded as very likely malignant 
on exceptionally strong grounds. It is astonishing to realize that rela- 
tively small radium dosage evidently retarded the growth of this pos- 
sibly low grade carcinoma over a period of eight years. Another fea- 
ture to be emphasized is that the stenosis of the cervical canal, evidently 
acquired during this period, seemingly prevented external bleeding for 
some time, so that an hematosalpinx resulted from the unreleased blood 
associated with the developing carcinoma, which finally caused suffi- 
ciently painful symptoms to warrant investigation and discovery of a 
pelvic mass. 

Case 13.— (Dr. Scheffey and Dr. Nugent.) A. B., aged 71 years, 
multipara, was seen in consultation on ilay 1, 1941, because of vaginal 
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tients with low grade malignancy, from one to four years. These find- 
ings are in accord with our experience in the complete fundal car- 
cinoma series. 

5. Carcinoma was perhaps present in 6 ])atients at the time of the 
initial irradiation therapy. Tliis assumi)tion is very ]n-ohably true in 
Cases 1, 2, and 4, where radium was applied with questionable curet- 
tage, since no record of tlie latter could be found and adenocarcinoma 
was definitely proved to be present witliin llircc years lliereafter. Car- 
cinoma. was evidently present in Case 9 wlien x-i’ay tlierapy was ad- 
ministered for fibroin yomas witliout diagnostic curettage and a low 
grade lesion was found witbin two years. In Cases 7 and 8, review of 
the original sections indicated lesions of low grade malignancy, the 
actual diagnosis being made six and tliirteen years later, respectively, 
when irregular bleeding recurred. In these instances errors in judg- 
ment Avere evident. 

In four patients in Avliom malignancy Avas discovered from 10 to 12 
years later (Cases 3, 6, 10, 13), no errors of omission seem to haA-e 
played a part, and the neoplastic process might be regarded as a late 
independent one. 

Special interest attaches to the remaining 3 patients: In Case 5 
radium tlierapy Avas t.Avice used at the age of 36 to control proved liypei’- 
plasia, and seven years later a high grade adenocarcinoma Aims diseoA’’- 
ered, treated by hysterectomy, A\'ith death occurring a year and a half 
later Avith metastases. 

In Case 11, "carcinoid hyperplasia” Avas diagnosed at 45 Aidien radium 
Avas applied for a fibromyoma. Return of symptoms in four years was 
promptlj^ treated AAoth radical .surgery and an intermediate grade of 
lesion aa^s found. Patient living and AA'ell for more than a year. 

In Case 12, implied hj^perjilasia Avas repeatedly treated Avith radium 
beginning at the age of 21. At 35 "carcinoid hjqoei’plasia” or vmat 
some might call a Ioav grade malignancy. Aims discovered and again ir- 
radiated; finally at 44 indisputable carcinoma Aims found at radica 
operation after the return of symptoms. This patient has remained 
AAmll for over a jmar. 

No criticism can be IcAmled at the management of Cases 5 and H- 
Surgerj^ Avould long before have been resorted to in Case 12 but for the 
repeated objections of the husband to radical operation. 

6. In only tAvo instances. Cases 7 and 8, have Ave factual evidence to 
indicate that radium may have retarded a malignant groAvth, for le- 
vieAV of the eurettings secured 6 and 13 years before AAdien the radnim 
Avas used to control supposedly benign bleeding, shoAved definite j 
malignant lesions. With recurrence of sjuiiptoins and repetition o 
curettage and radium therapy, adenocarcinoma of Ioav grade malignaimj 
Avas found present Avith an advance in abnormal morphologic stiuc 
ture. Even so it is admittedly an assumption to regard these nialignan^ 
groAvths as quiescent oAmr these years, for the appearance of a ncAACi 
neoplastic process- cannot be I'eadily disproved. Attempting to drav 
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and position and the adnexa were negative. The curettage shoived 
hyperplasia of the senile endometrium and fibrosis of the stroma. The 
cervical tissue and polyp revealed nothing to suggest malignant change. 

Comment . — ^Review of the earlier sections in comparison with the 
recent ones designated myosarcoma gave no indication of any rela- 
tionship. 

SUMMARY AND CONCLUSIONS RELATn^E TO THE FUNDAL GROUP 

1. Nine of the patients were multiparas, 4 were nulliparas ; the ages 
ranged from 43 to 71. Four patients were treated for fibromyomas 
(Cases 3, 9, 10, 11), 3 with radium and 1 with x-ray. Five were treated 
with radium, supposedly for postmenopausal functional bleeding (Cases 
1, 2, 4, 7, 13), but in the first three of these the eaidier records are incom- 
plete. Two were treated for fibrosis uteri or functional bleeding (Cases 
6, 8), and 2 for typical hyperplasia (Cases 5 and 12). Trachelectomy, 
hysterotomy, and cervical biopsy were accompanying procedures in 
3 patients, respectively (Cases 5, 8, 10), and polypectomy with biopsy 
was performed in 2 patients (Cases 10, 13). Curettage accompanied 
the radium applications in all except the patient treated with x-ray, but 
no record of the examination of the curettings could be found in 4 of 
them (Cases 1, 2, 3 and 4). 

2. An irradiation menopause was produced in 5 patients, ranging in 
age from 40 to 47 at the time of the initial treatment. None occurred 
in 2 patients aged 22 and 36, respectively. In 6 patients, from 50 to 
61 years of age, the bleeding wrns postmenopausal, occurring from four 
to twenty years after its establishment. In no instance did the natural 
menopause occur after 50 years. 

3. The time intervening between the benign treatment and the diag- 
nosis of malignancy was 2, 2, 3, 3, 4, 6, 7, 10, 10, 11, 12, 13, and 23 years, 
re.speetively. 

4- Myosarcoma occurred in one patient in tlie fundal malignancy 
group. Adenocarcinoma was eventually diagnosed in 12 patients, being 
early or only moderately advanced clinically in all but 3 of them. This 
proportion does not vary appreciably from the clinical extent of the 
lesions noted in our total series of fundal malignancies. In this par- 
ticular group of patients, there were 4 wdtli low grade, 3 ■with inter- 
mediate, and 5 -with high grade malignancy. One intermediate grade 
lesion was unusual, a mueocellular adenocarcinoma. 

There is no demonstrable relationship between the time interval fol- 
loiving the initial irradiation therapy and the grade of malignancy that 
finalljr occurred; neither is there any bet-ween the age wdien the malig- 
naney developed and its gradation. 

As regards the final outcome, ho-wever, it is interesting to note that 
110 patient with high grade malignancy suiwdved treatment for more 
than three months to a year, and the same applies to the patient with 
myosarcoma. The 3 patients -with an intermediate grade of malignancy 
have remained wmll from four months to a year and one-half ; the 4 pa- 
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no sections -were available for review. This case, added to those of tAVO 
patients treated vatli radium, in one of whom preceding hypeiplasia 
Avas a proved finding, and implied 07i good authority in another, makes 
a total of three instances of pi’e-e.Yisting typical hyperplasia in our com- 
plete series of 124 patients Avith fundal carcinoma. No statement can 
be made with respect to coexisting hy]Aerplasia and adenocarcinoma, 
because sections of all the fundal malignancies observed have not been 
revieAved. The cystic hy])er])lasia found pi’CA'iously in the one instance 
of myosarcoma that occurred Avas typical of the senile endometrial pat- 
tern recently reported by NoA-ak and Richardson, Jr. 

Of serious concern to us has been the lesion that has been referred 
to as “carcinoid hypcr])lasia,’' a term that avc haA-e employed to dc- 
sei’ibe atypical endometidal hyperplasia Avhich is so marked as to resem- 
ble histologically the Ioav gi'adc lesion generally referred to as papillary 
adenoma malignum (Grade I), although there is no definite distingAiisli- 
ing feature that Avould label it as carcinoma. It might be regarded by 
some as an extreme grade of hypcrj)lasia ; by others as a very Ioav type 
of malignancy. The sti'oma cells shoAv mitotic actiA-ity. The glandular 
structures are greatly increased in Jiumber and, as in true hyperplasia, 
shoAv a maidced disparity in size. At times they may present bizarre 
convolutions. They are lined by several roAvs of cells AA’hich sIioav mitotic 
activity. Proliferation of the cells may be so marked as to result in 
polypoid formations AA'hich extend into the lumina of the glands. A 
distinguishing feature is the sparsity of the stromal elements, as a 
result of AAdiich the glands lie A^ery close to each other and almost fuse. 
Tavo such instances have been described (Cases 11 and 12) in AAdiich 
adenocarcinoma definitely dcA'cloped later on. This experience has 
taught us to regard such lesions as essentially malignant and to man- 
age them accordingly. 

A decade ago HoAvard Taylor, Jr., stated in the summary of an ex- 
ceptional survey of the subject that “AAdicther from a practical stand- 
point, hyperplasia is to be regarded as precancerous and treated as 
such, must remain an open question.” Tliat the question still is an 
open one, is evident from the diA^ergent aJoaa's to Avhich expressions have 
been, and continue to be given. 

Eardley Holland, in discussing the paper of Norris and Behney on 
“Radium Irradiation for Benign Hemorrhage” in 1936 stressed the 
importance of learning Avhether or not radium in the uterus has anj 
effect in increasing the incidence of fundal carcinoma. He felt ^ 
there was no such connection but believed that the possibility ought o 
be “definitely settled one Avay or the other.” Similar and some oppos 
ing vieAvs have been expressed by others. With respect to the 
developing cervical carcinoma, there AAms no evidence that irradiation 
per se had either retarded or accelerated its development. As 
the fundal carcinoma group, the only statement of fact that can 
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any conclusions relative to the primary effect of the earlier irradiation 
in retarding the development of malignancj'' in the other patients (ex- 
cluding those in whom the condition was probably present at the outset, 
Cases 1, 2, 4, and 9), is equally fallacious, as is speculation relative to 
the initiation or acceleration of malignancy by irradiation in this series 
of patients. A statement of fact that can he made is this : The response 
to irradiation with radium has been more effective in the Ioav grade and 
intermediate grade lesions than in those of the high grade variety, as 
evidenced by the surviving patients exhibiting the low and intermediate 
grades of malignancy. 

7. The analysis of the fundal group emphasizes certain truths that 
are almost self-evident. Irradiation therapy should always be preceded 
by or accompanied ivith diagnostic curettage, and all curetted mate- 
rial, no matter how inconspicuous, should be thoroughly examined and 
carefully interpreted. Fil^romyomas should never be regarded as the 
sole cause of postmenopausal bleeding until an accompanying adeno- 
carcinoma of the endometrium has been ruled out. So-called functional 
or climacteric bleeding should be viewed with similar suspicion. Among 
12 patients with adenocarcinoma pre-existing typical hyperplasia was 
reported twice, ivith definite proof in one instance ; polyps were found 
tiMce, both being benign. Of special interest was the lesion that we 
have termed “carcinoid hyperplasia” present in one and possibly two 
patients in the series. The single patient with myosarcoma (Case 13) 
exhibited a prior senile type of hyperplasia and a benign cervical polyp. 

DISCUSSION 

This presentation has been centered upon a survey of the relation- 
ship between irradiation for supposedly benign conditions and the sub- 
sequent development of uterine malignancy. Tlie role of cervical lesions, 
■which some term “ precancerous, ” has been appropriately mentioned 
■\4th respect to the group of patients in whom carcinoma of the ceiwix 
developed, and certain conclusions have been stated. The controver- 
sial question pertaining to the association between endometrial hyper- 
plasia and adenocarcinoma of the fundus has not been entered into in 
detail; its occurrence in a few of the earlier curettements has merely 
been stated as a fact. 

In this respect, and apart from the irradiation phase of the prob- 
lem, it is of interest to note that in the complete series of patients with 
fnudal carcinoma, three records of previous curettements without ir- 
radiation therapy are available, and they may be recalled to advantage. 
In two of these women, treated for abnoi-mal bleeding, an interval endo- 
metrium was present two and six years before, the former developing a 
high grade, and the latter a low grade malignancy at 50 and 45 years of 
3ge, respectively. The third patient, developing a low grade lesion at 
68) had been curetted twelve years previously bj* Dr. G. IM. Laws, who 
informed us that “glandular hjiierplasia ” had been found, but that 
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DISCUSSION 


DB. CURTIS P. BURNA!M, Baltimokk, Md. — Tlic necessity of a thorough 
preliminary examination cannot be cnipliasized enough, when using intrauterine 
radium. Tliis applies to man}' otlier kind.s of treatment, especially wiiere bleeding 
or tumor is concerned. Certainly, a routine examination under anesthesia and a 
curettage should precede every hysterectomy, and especially supravaginal hysterec- 
tomies. Dr. Howard AV. Jones, of our Clinic, has recently reviewed a series of 
754 consecutive primary cancers of the cervix. Pifty-one of these, almost 7 per 
cent, were of the cervical stump. Sixteen, of the 51, develojjed within less than two 
years of the operation, slightly more than 2 pev cent. 

Our observations indicate that anaplastic carcinomas of the uterine body are 
much more radiosensitive than histologic low grade cancers. The outlook for 
clinical cures and survivals is, however, invcr.^ely proportional to the grade of 
malignancy, provided the disease is still limited to the uterus. Where the disease 
is beyond the uterus, a clinical cure is more likely with an anaplastic growth. 
Average survival is likely, however, to be longer in the low grade cancers. 

The microscopic descriptions given by Dr. Scheffey are very interesting, but need 
little comment. The term "carcinoid” or "canceroid” in this connection is new 
to me, but the microscopic picture is an old and familiar one. Such conditions 
may persist unchanged for years. Often, if thoroughly curetted before a hysterec- 
tomy, no evidence of trouble is demonstrable in the removed organ. 

We have done very .little radiation for postmenopausal bleeding of benign 
origin, but havc'no evidence that it is harmful, or that it may not control bleeding. 
One must remember that even curettage may not disclose an existent cancer. Two 
cases illustrate tliis: (1) the first was a physician’s wife who had had a curettage 
on two occasions with very small amounts of normal tissue obtained, after a further 
six months of bleeding she consulted another physician, who found a now enlarged 
uterus and abundant cancerous material. (2) Tlic second case was that of a 
maiden lady with senile vaginitis, low ionizable blood calcium, and a small uterus. 
On account of bleeding she was curetted but no tissue could be obtained. Por 
two months she was put on estrogen therapy and an appropriate regime to correct 
the calcium deficiency. The vaginitis cleared markedly, calcium levels reached 
normal, but bleeding continued. The uterus was still small, but abundant can- 


cerous material was now obtained on a second curettage. 

The question may be asked as to whether intrauterine radiation increases the 
probability of corpus, other gynecologic cancers, or cancer generally? One would 
think so, especially of cancer of the body of the uterus, rectum, and bladder. 
Having observed several endometrial cancers in our series about ten years ago, 
wm have turned to x-ray for the treatment of benign bleeding. It has prove 
equally effective, more accurately controlled, and much more plastic in adjustment 


to each individual case. 

Naturally, a starting point would be a knowledge of the frequency of cancer 
of the corpus. Very interesting vital statistics are available as to the occurrence 
of uterine cancers, but there is no accurate division between those originating m 
the cervix and body by any of the authorities I have consulted. 

I have just analyzed 625 cases, treated with intrauterine radium, between an 
uary, 1912, and January, 1920, In this group, we hav'e full records for more t lan 
ten years, and in nearly all for much longer periods. You will observe 
625 cases there developed 25 malignancies, or a little less than 4 per cent. 6’^ 


distribution was as shown in Table I. 1 f e 

Having no other source of information, I have attempted to estimate the re a i^ 
percentages of cervix and body cancers as they have occurred in our ^ 

5,173 cases, taking all ages, the cervix cases constituted a little more than 
cent, the corpus cases over 12 per cent, and sarcomas less than 0.9 per cent. ^ 
only patients aged from 55 up the ratio between body and cervix cancers is a 
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made from this study is that malignant lesions of low or intermediate 
grade responded more favorably to irradiation than did those of high 
grade character. With respect to this obseiwation, Healy, Bnrnam and 
others have repeatedly stressed the value of irradiation therapy either 
alone or preliminary to surgery in the treatment of fundal carcinoma. 
There was also reason to assume that in two cases at least, unrecognized 
lesions of low grade malignancy may have been held in abeyance for a 
considerable time. "With regard to the lesions that were primarily 
benign, such a supposition is purely speculative. Norris has called 
attention to his experience in sectioning postradiated uteri, declaring 
that in most instances he was “unable to see anything under the micro- 
scope that indicated previous irradiation, other than senile changes 
wliich were general throughout the endometrium. ’ ’ 

From the analyses of these two series of patients, it is our conclusion 
that errors of omission, either in technique or in judgment as com- 
mented upon, and not the irradiation therapy itself, were the respon- 
sible factors in the subsequent occurrence of malignancy in the partic- 
ular instances mentioned; in the absence of such errors, the retarding 
influence of the irradiation is more or less speculative. 

The lessons learned and the steps suggested to diminish the possi- 
bilities of similar developments have been outlined in the respective 
summaries and need not be repeated. 

In the compilation and preparation of this work, I am not only indebted to my 
former chief, Dr. B. M. Anspacli and to my immediate associates for their coopera- 
tion in supplying information, but to colleagues in other institutions who have simi- 
larly aided me, and these aclcnowledgments are mentioned throughout the text. Much 
of the pathologic material in years gone by was reported by the late Dr. Baxter L. 
Crawford, former pathologist to the Jefferson Hospital. More recently these studies 
have been made under the direction of Dr. C. J. Bucher, present pathologist to 
the Hospital with the active cooperation of Dr. Jacob Hoffman, departmental 
pathologist, wdio has helped considerably with the histologic interpretations. 
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The radiation dosage used in the hcnign lesions of the corpus in general was 
much less than would now' be regarded as adequate for the conditions treated. This 
is, however, understandable as some of thc.se cases were treated at a time wlien 
our knowledge of radiation effects was not well defined. 

Regarding his cases of corpus carcinoma, I would like to comment upon Case 
12 with a pathologic report on the curctlings of "carcinoid hyperplasia.” Such 
a report is unsatisfactory to a surgeon and suggests an uncertain frame of mind 
on the part of the pathologist. That uncertainty should have been enough to 
require the gj'necologist to increase the radium dosage or remove the uterus. The 
pathologist cannot in every case give us an exact histologic diagnosis, but he 
can report doubt or suspicion on borderline cytologic changes or pictures. The 
responsibilit}' for the proper treatment of the case rests with the gj’nccologist. 

Incidentally, may I say that nowadays it is well recognized that intrauterine 
dosages of radium below 1,000 mg. hr. or moderate dosages of x-ray may retard 
growth activit}' in so-called low grade endometrial cancers such as adenoma malig- 
num grades 1 or 2 for several years, during all of which time the patient may be 
symptom free. This explains wliy Dr. Scheffey found that some of his patients, 
even some j'ears after their radiation treatment, wore still fair risks for operation. 

The patients with the higher histologic types of cancer, of course, were un- 
fortunate and failed to survive later treatment by radiation or surgerj' as the 
original radiation dosage was far too inadequate for that histologic grade of 
cancer. 

Finally, I thinlc as specialists in diseases of women we sliould be meticulous 
to a fault in the treatment of benign cervical lesions and benign uterine bleeding 
with or without iibromyomata in women of any age. If radiation methods have 
been used to treat the benign lesion, I would advise against discharging such a 
patient from observation two or three years later because she is symptom free 
and the pelvic organs appear to be normal. I think it would bo much better to 
encourage such patients to report once a year for a check-up. 


DR. CHARLES A. BEHNEY, Piuladelpuia, Pa.— In administering radiologic 
treatment for benign hemorrhage the gj'necologist assumes tlie responsibility of 
ruling out carcinoma. The importance of routine histologic examination of ample 
specimens from diseased cervices is convincingly demonstrated in Dr. Scheffey s 
presentation. Even w'hen biopsy is practiced, tlie sample is often inadequate and 
diagnostic curettage should be more than a few scrapings from the lower uterine 
segment. The chance of a small grow'th evading the curette or the biopsy scalpel 
can never be entirely eliminated, but if this possibility is always remembered, the 
potential error can be reduced. A satisfactory biopsy from the cervix should con- 
sist of a wedge W'hich includes a portion of the cervical canal, the diseased area 
and some adjacent healthy tissue. In order to determine the exact origin of a 
malignant tumor of the uterus, we liave found it useful to secure three separate 
Specimens for microscopic study. The first consists of curettings from the cervica 
canal to the internal os; the second from the uterine cavity above the internal os; 
and the tliird, a generous specimen from the cervix. In this way there is less 
danger of mistaking an adenocarcinoma originating in the cervical canal or 
fundal malignancy. One should endeavor to explore every part of the uterine 
cavity with the curette, paying particular attention to the top of the endometria 
cavity and the cornua. Dr. George Gray Ward has devised special curettes bet er 
to reach the more inaccessible parts of the uterine cavity. 

Dr. Scheffey ’s case of low grade carcinoma, proved to be of at least tiiree 
years’ duration, again demonstrates that the life cycle of carcinoma may be muci 
longer than was generally supposed. _ . . 

In 1936, Dr. Charles Norris and 1 reported the results of radium irradia lo^ 
for benign uterine bleeding to this Society. Our series, from the gl'neco ogi 
service of the University Hospital, comprised 687 cases of myomas of the 
and 750 cases of myopathic hemorrhage, a total of 1,437 patients. Of these, , 
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Table I 



NUMBER OP 
CASES 

PERCENTAGE 

TIME OF DEVELOP- 

JIENT 

Cancers of the body of the uterus 

5 

0.8 

1- 6 yr. 2-12 yr. 



j 

1-14 yr. 1-17 yr. 

Sarcoma of the body of the uterus 

1 

0.16 

12 yr. 

Cancer of the cervix 

3 

0.5 

2- 4 yr. 1- S yr. 

Cancer of the vulva 

3 

0.5 

1-10 yr. 1-16 yr. 




1-21 yr. 

Cancer of the ovary 

1 

0.16 

7 yrs. 

Cancer of the breast 

7 

1.12 

1- 5 yr. 2- 8 yr. 




1-18 yr. 




1-14 yr. 




1-20 yr. 

Other cancers 

4 

0.64 



1 Small bowel 


4 yr. 


1 Large bowel 


9 yr. 


1 Tongue 


7 yr. 


1 Liver 


23 yr. 


proximately as 1 to 2. From the sources we draw our material, practically all 
cervix cases are referred to us, but a good many corpus cancers are not. I would 
venture to guess that from the age of 55 and over, corpus cancers are at least 
as common as cer%dcal cancers. 

It is of interest that only 1 out of 6 of my cases of corpus malignancy developed 
in less than 12 years of the original radiation treatment, whereas Dr. Scheiffey 
had 10 out of 13. 

I believe the ordinary use of intrauterine radium for benign conditions does 
not cause an increase in body, cervical, or other cancers. The total cancer mortality 
closely approximated, taking age into consideration, is that found in the papers 
on vital statistics. 

DE. WILLIAM P. HEALY, New York, N. Y. — Dr. Scheffey’s paper presents 
an interesting topic for our consideration and at the same time he asks an important 
question. Is there an etiologic relationship between the application of radium in 
the treatment of benign uterine lesions and the occasional subsequent development 
of a malignant lesion such as cancer in the same organ? 

I agree fully with his conclusion that in his reported cases there is no evidence 
to support such an opinion. This question has been raised from time to time 
heretofore by others, not only with regard to the therapeutic use of radium but 
also regarding x-ray therapy. 

The unusually large opportunity which I have had in the past twenty-one years 
to observe the effects of radiation therapy as utilized in the treatment of human 
tumors, has presented me with many instances of the occurrence of multiple primary 
tumors in the same individual and frequently in the same organ. Often these 
tumors have been coincidental, at other times one type of growth has preceded 
the other bj' an interval of time varying from months to many years. 

Probably the most common combination of tumor types have been uterine fibroids 
and benign breast lesions. Following these, I would place uterine fibroids and 
carcinoma of the corpus, and next in order uterine fibroids and carcinoma of the 
breast. Carcinoma of the cervix in spite of its great frequency is seldom asso- 
ciated with other histologic types of tumor, which is interesting since uterine fibroids 
are so common that one would expect a frequent association of the two tumor types. 

It is evident that uterine fibroids represent the common denominator and the 
other types of tumor are the variables. I have a feeling that in himian beings, 
as in animals, we have tumor-bearing individuals or strains, families if you will. 
How common it is for a gjmeeologist to operate upon each of several sisters in 
a family for fibromy omas. 


THE FUNCTIONAL ANATOMY OP LABOR, WITH SPECIAL 
REFERENCE TO THE HUJIAN BEING"^ 

A. C. Ivy, Ph.D., ]\r.I)., Chicago, III. 

(From ihe Department of Physiolopi/ anti Pharmacology, Northwestern University 

Medical School) 

'' I ’HE primate uterus is a higlily clifrcrenliatcd structure and, from 
A the viewpoint of functional anatomy, ])i-esents six more or less dis- 
tinct problems : (1) the cause of the on.set of laliorp"' (2) the mechanism 
of polarity (3) the mechanism of tlie coordination of the fused longi- 
tudinal halves; (4) tlic mechanism of “retraction”;' (5) the mechanism 
of the dilation of the cervix and (6) tlie mechanism of the separa- 
tion of the placenta.^'’’ 

The objectives of this ])aper are; (1) to correlate the course of the 
wave of contraction witli tlic morphologic pattern of tlie uterine muscu- 
lature in the human being; (2) to summarize the evidence regarding the 
growth of the isthmus uteri and its unfolding and inclusion as a part 
of the general uterine cavity during pregnancy in the human being and 
monkey; and (3) to report certain observations resulting from measure- 
ments made on all the frozen sections of the human uterus reported in 
the literature. 

T. THE WA'lTi: OF CONTRACTION AND THE ARCHITECTURE OF THE UTERINE 

jMUSCULATURE 

The Wave of Contraction . — In 1930, Ivy, Hartman and Koif^“_ directly 
observed the contracting primate uterus of the rhesus monkey in labor. 
The typical wave of contraction consists of two waves which start bi- 
laterally and synchronously from an area located in the region of the 
insertion of the Fallopian tubes. The areas (the “pace-makers”) are 
located about 1.5 cm. Amntral and cranial to the insertion of the tubes. 
The areas appear to be constantly quiescent in that they do not blanch 
during uterine contraction. Tlie wave on each side spreads as a vnden- 
ing wave, elliptical in form. As the wave from each longitudinal halt 
of the uterus approaches the midline the corpus is observed to shorten 
longitudinally and a circular contraction apiiears at the level of the 
insertion of the round ligaments. This circular wave of contraction 
moves caudalward over the lower segment and finally involves the ceiwi- 
cal sphincter. The spread of the wave of contraction is diagramed m 

Fig. 1. 

It was quite evident that the musculature in the region of the pla- 
cental site is less involved in the contraction than the remainder of the 
uterus. Occasionally a wave of contraction was observed to be initiated 
only on one side, producing a bulging of the opposite side or an obliquity 

*Rea(J, by invitation, at the Sixty-Seventh Annual Meeting of the American Gyne 
cological Society, Skj’top Lodge, Pa.. June 15 to 17, 1912. 
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were followed up for two or more years, and 300 (184 myoma uteri and 521 fimc- 
tional hemorrhage cases) for from ten to twenty years after treatment. In this 
series, uterine carcinoma was discovered subsequently eight times, an incidence 
of about 0.8 per cent. Carcinoma was also found once in each of the following 
situations, the ovary, the bladder and the rectum. 

Radiologic treatment of uterine bleeding, presumed to be of benign origin, should 
be practiced only after careful investigation of the cervix and fundus, and patients 
so treated should be followed up at regular intervals for the rest of their lives. 
When symptoms recur, hysterectomy rather than re-irradiation is the procedure 
of choice. 

DR. ISIDOE C. BUBIN, New York, N. Y. — Two points may be made with 
regard to prophylaxis against neglected or undiscovered carcinoma of the uterus. 
First, diagnostic curettage in the presence of a carcinoma of the uterus may cause 
it to spread into deeper parts. Second, diagnostic curettage often fails to reveal 
intrauterine lesions, including submucous fibroids, polyps, and carcinomas. For these 
reasons I have felt it necessary to resort to x-ray visualization of the endometrial 
cavity, using a viscous, soluble, crystalloid iodine solution in cases of postmenopausal 
bleeding when one suspects a polypoid condition or carcinoma. This substance needs 
to be introduced only in the small amounts of 1.5 to 2.0 c.c. In our service we 
have turned to this substance because of the bad reactions obtained from lipiodol. 
In several instances we have in this way revealed the presence of submucous polyps 
or cornual carcinoma which was missed on a previous curettage. 

DR. JOHN A. McGLINN, Philadelphia, Pa. — have heard about the many 
cases which have been treated with radium without thorough investigation. This 
Society should also take cognizance of the present practice of treating benign bleed- 
ing with hormones. A woman who is bleeding from the uterus deserves the most 
careful investigation and no one is justified in using radium, still less a substance 
given by hypodermic injection, without previous careful examination. We will often 
nnss carcinoma which might have been recognized early simply on account of the 
modern treatment of hemorrhage by hormones. 

dr. SCHEFPEY (closing). — Dr. Healy and Dr. Burnham have a right to object 
to the term ‘ ‘ carcinoid hyperplasia. ” It is not my intention to attempt to introduce 
a new term into the literature, but merely to describe a controversial lesion. The 
designation “carcinoid hyperplasia” was suggested by our departmental pathologist. 
Dr. Hoffman, and is used to describe those curettings about which there is so much 
doubt regarding proper classification. Some may consider such a lesion as definitel)' 
malignant, calling it “papillary adenoma malignum”; others may regard it as 
extreme hyperplasia, as was the case in this particular instance. "What we have 
learned practically from this experience is that when we do encounter a lesion such as 
this we shall not hesitate to regard it primarily as malignant and treat it accordingly. 

The systematic follow-up of all patients who have had irradiation for benign 
'‘onditions has been properly emphasized by all of the discussers, and I know that 
mir experience has made us more conscious than ever of the importance of continued 
!>ttention to patients following such therapy. 

Dr. Behney has approached the problem somewhat differently, showing the sub- 
s-equent occurrence of one cervical and of seven fundal carcinomas in 1,006 patients 
treated with irradiation for benign conditions. I agree with him entirely in the 
careful technique that he has outlined for securing adequate tissue from all sources 
of file uterus by thorough curettage and biopsy. 

Dr. AIcGlinn brought up the question of indiscriminate hormonal therapy and I 
ogree with him heartily in his denunciation of it. In our experience we have seen 
too frequently the loss of valuable time because injections of hormones have been 
"?ed thoughtlessly to control abnormal menopausal and postmenopausal bleeding 
"itliout adequate examinations. 
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Goerttler made thick sectimis of fj-esh fetal, mature, pregnant, and 
nonpregnant human uteri. The sections Avere dehydrated by a .special 
process and carefully stretched to .sc]mrate .slightly the fi])er.s. Tlie sec- 
tions Avere then dusted Avith gi’aphite or gold bronze dust. The excess 
AA’as removed and the sections AA’ere examined in intense light. This per- 
mitted a detailed study of the course of the muscle fasciculi. 

His observations, Avhich are most pertinent to the present discussion, 
folloAV. The myometrium is eom])osed csseiitially of Iavo interlacing, 
spiral systems of muscle fasciculi. The origins of these tAvo systems are 
traced to the unfused Miillcrian ducts. Tlic diagrams of the disposition 
of the tAVO musciilar sy. stems arc shoAvn in Pig. 2. They have a striking 




Fig. 2. — Diagrams, reOrawn from GoerlUer, illustrating his findings on Ore arrange- 
ment of the two chief systems of nni.scular fasciculi in tlie nonprepnant titcnis, 
result from the fusion of the Miillcrian ducts. The diagrams should be comparca wun 
the route of travel of the contraction wave, as illustrated in Fig. 1. 


similarity Avith our description of the mode of travel of tlie Avave of con- 
traction in the monkey's uterus. Some of the older anatomic descrip- 
tions of the uterine musculature, also shoAv the orbicular arrangement or 
muscle fasciculi about the insertion of the tubes. 

Gonwient. — Thus, a structural as aa’cII as a comparative anatomic and 
physiologic background appears to exist for the described mode of traA'c! 
of the Avave of uterine contraction in the primate uterus. 

II. THE GROAVTH AND UNFOLDING OF THE ISTHMUS UTERI IN PREGNANCY 

In briefly reviewing and summarizing the evidence regardmg th® 
groAvth and unfolding of the isthmus uteri in pregnancy, one is intereste 
in ansAvering three questions; (1) Does the isthmus uteri gi’OAV and un- 
fold to become a part of the uterine cavity in pregnancy? (2) Does it 
form only a part of the loAver uterine segment? or (3) Does it form tie 
entire loAver uterine segment during pregnancy? Hoav much the tnie 
histologic cervix contributes to the loAver segment in labor is a separa 
question. 

A. THE MONKEY 

When Eudolph and I® described the mechanism of parturition 
bieomuate uterus of the dog, it was suggested that the fused po 


FUNCTIONAL. ANATOMY OF LABOR 


953 


of the uterus. Such an atypical wave of contraction sometimes passed 
to the opposite side and again died out at the midline. 

Hofbauer^® has described a somewhat similar wave of contraction in 
the human uterus, which he ohsei’ved during a cesarean section under 
spinal anesthesia and after the intramuscular injection of pituitrin. His 
description differs from ours chiefly in regard to the site of origin of the 
wave of contraction which he placed in the midline rather than in the 
region of the insertion of the tubes. 



„ diagram illustrating the passage of the wave of contraction over tlie 

1 r-o ' / r> the rhesus monkey. “1’^ represents tlie waves that spread from tlie 

thn 1 ^ P^icemakei ) slightly above and ventral to the insertion of the tubes ; “2,” 
pit. ‘gysjtudinal shortening that occurs as the orbicuiar, “1/^ waves reach the niid- 
'j!® f/ the circular peristaltoid wave that is seen to start near the insertion of the 
luuna ligaments and travels downward to involve the cervical sphincter located in tiie 
'etion of the obstetrical internal os (/.O.). 

_ The. Architecture of the Human Uterine Musculature . — When we orig- 
inally described the wave of contraction, a complete study regarding the 
architecture of the primate uterine musculature Avas not available, 
therefore. Ivy, Hartman, and KofH’ could not satisfactorily correlate 
the structure of the myometrium with the mode of travel of the wave 
ot contraction. It was pointed out, however, tliat the mode of origin 
and travel of the contraction wave correlated with the mode of travel 
that one might anticipate from a consideration of comparative anatomy 
and physiologj’.®-'* 

In the meantime, Goerttler*' has published a comiflete study of the 
architecture of the human myometrium. The results of his study, thougli 
icy require confirmation, cori’elate well with our descrijition of the 
mode of travel of the wave of contraction. 
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that of the isthmus, and that of the isthmus is different from that of the 
corpus. ^ A glance at Fig. 3 sliows tliat tlie difference may he recognized 
grossly in a thin sagittal section. 



Pig". 4. — ^A copy of Franke's’" specimens showing the growth and then the unfolding 
of the Isthmus into the general uterine cavity in pregnancy. A, IS-celied o''”'’’ 
present in tube ; length of uterus is 3.6 cm. : A-P diameter is increased. Note nuernai 
and external lips of cervix, isthmus, and hyperplasia of mucosa of corpus. Pj an- 
terior and posterior placentas are visible: length of uterus is 4.C cm.; -''■"P 
is 1.7 cm. There is no decidual reaction in isthmus ; mucosa of cavity is greatly tnicn.- 
ened. Note internal and external lips of cervix. C, embryo and 2 placentas ai 
visible ; length of uterus is 3.S cm.. A-P diameter is 1.9 cm. In this specimen in 
decidual reaction extends into upper portion of isthmus. External and internal im 
are evident, though anterior and exterior lip is small. D, fetal parts have .been i 
moved; length of uterus is 6.5 cm.; A-P diameter is 3.3 cm. The isthmus 
than normal. The interior and exterior cendcal lips are evident. E, fmal pa.rts na 
been removed; length of uterus is 7.1 cm.; A-P diameter is 4.0 cm. The istnrnus 
still quite long. F, fetal parts have been removed: length of uterus is S .46 cm., a- 
diameter is 6.3 cm. The isthmus has obviously unfolded. Note the 'gterior a 
exterior lips of the cervix. G, fetal parts have been removed ; length of utero 
11.6 cm. ; A-P diameter is 8.0 cm. The external cervical lips still hang like tong 
downward; the internal cervical lips are now more horizontal, lb® isthmus na 
unfolded. H, fetal parts have been removed ; length of uterus is g 

diameter is 8:5 cm. Both cervical lips now lie horizontallj’’. It is more typical lo 
internal lip to lie horizontally and the external- lips to hang downwara, as v 
noted in the frozen sections of Danforth, Graham and Iiy.“ In Fj G, ana u 
internal lips of the cervix form the obstetric internal os. 


The Obstetric Internal Os Is Ch'ossly Labeled in the Monkey.- T le 
crucial proof that the isthmus grows and becomes included in the pR- 
eral uterine cavity in the monkey rests chiefly on the fact that 
has grossly labeled the obstetric internal os, or the junction of the tru 
histological cervix with the histological isthmus. The macaca uteru 
has two cervical lips, an internal and an external (Fig. 3). The externa 
lip forms the external os. The internal lip marks the site of the obs et^ 
rieal internal os in the nonpregnant, pregnant and laboring organ 
(see Pig. 4). 
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of the canine nterns was homologous ivith the isthmus uteri of the hu- 
man uterus. The evidence for the homology was derived solely from a 
consideration of the embryology and the comparative anatomy and 
physiology of the uterus. A similar induction was made by Ivy, Hart- 
man and Koff^® when they described parturition in the rhesus monkey. 



Fig. 3.— Sagittal section of the nongravid uterus of Oie rhesus monkey. 
cates the junction of the corpus with the isthmus [orificium isthmi inter ’ 

°r. os internum anatomicum (Aschoff)]. . “c'A*"S‘oates tlie :unction of the is^^^ 
T'^th the true histological cervix [orificium isthmi_ gEx ^ "^™jn(iicates 

cervicis internum (Stieve), or os internum histologicum (Aschoff)]. d indiratM 
the external os [orificium canalis cervicis externum or oriflc urn uteri externum 
(Stieve)]. A small cyst, which is rather common in the human isthm (.) ^ 
seen at the level of the internal orifice of the isthmus. True ce^ical glands are 
o^*^fnt.up to Between ''c” and typical 'sthmic mucosa occurs. It is |o be 

emphasized that the internal cervical lips, designated o„,®onstantly mai^ me oo 
stetrical internal os during the latter part of pregnancy and labor in the monaej. 


Anatomic evidence is now available which proves that in the prima e 
Rterus of the monkey the isthmus uteri grows and luifolds tc) become a 
part of the general uterine cavity during pregnancy. This evidence wi 
be briefly presented. 

The Parts of the Monkey TJUnis (Maeaca rhesus and il/ffcaca cyno- 
molga.).~Tlie uterus of klacaca is very definitely divided into three 
parts. 18 . The specialized epithelium of the true cervix is different from 
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the monkey. (B) Tlie .sile of ihe obslelric internal os or the upper 
limit of the true histologic cervix is not grossly labeled in the human 
being, though it is histologically labeled until the second stage of labor 
is approached. (C) In the ]U‘oce.ss of full-1 erm labor much of the true 
cervix mucosa is stripped off.’®’ 

The Isthvim of the Non-pregnant Human Uterus. — The histology of the 
human isthmus has been described by numerous investigators.”’ 

The mucosa of the isthmus is much like that of the corpus, except that 
it is much thinner and the glands are more sparse. It manifests rela- 
tively little menstrual and decidual reaction. 

The length of the human isthmus is apparently subject to considerable 
variation in the nongravid state. Aschoff gives a length of from 7 to 10 
mm.; Stieve, of 4.5 mm.; Frankl, 5 to 9 mm.; Sabotta, 5 mm.; Oertel, 
8 mm. ; and Acosta-Sison, 7 to 10. According to our estimates the isth- 
mus of the monkey (Maeaca) makes up about 20 per cent and that of 
the human being (average 7.3 mm.) about 10 per cent of the total length 
of the nonpregnant uterus. 

The Growth and Unfolding of the Isthmus in Pregnancy. — Stieve,”’” 
who has made the most extensive study, finds that the isthmus increases 
in length two to three times before it unfolds to be included in the 
general uterine cavity. I have summarized and tabulated the data he 
presents. It is presented in Table I. The data show that during the first 
four to ten weeks of pregnancj’’ the isthmus elongates two to three times, 
depending on the average length taken for the isthmus in the non- 
gravid state. 

A. Histologic Studies. 

1. The Mucosa; In view of Stieve ’s studies, and those of others,®*’*' 
on the mucosa in the region of the obstetrical internal os, the isthmus 
unfolds and is included in the general uterine cavity between 10 and 
12 weeks of pregnancy. Then, the upper limit of the true histologic 
cervix is at the level of the obstetrical internal os (Table I). This, 1 
believe, constitutes the strongest type of evidence in support of the un- 
folding of the isthmus in pregnancy in the human being. 

2. The Musculatiure : Goerttler,’' in his histologic studies of the muscu- 
lar fasciculi of the human uterus, made studies on the gravid and non- 
gravid human uterus. He reports that in the nongravid uterus the 
“circular” muscular of the isthmus lies almost horizontal (Pig- 

In the gravid uterus as pregnancy advances the muscular fasciculi as- 
sume a steeper course. In the cervix, however, the circular or horizonta 
architecture of the fasciculi persists through pregnancy. In the corpus, 
the architecture is not significantly modified in the pregnancy, im® 
evidence indicates that the growth and unfolding of the isthmus m 
pregnancy results in a modification of its architecture. It supports the 
evidence derived from a study of the mucosa of the obstetric cervix a 
different stages of pregnancy. 

3. The Membranes : The relatively loose attachment of the membranes 
to the lower uterine segment has been used in support of the view tha 
the isthmus forms the lower segment. Stieve,’®® who believes that t le 
istlimus forms the entire lower segment prior to labor, makes the ±o - 
lo%ving points : (a) the membranes are loosely attached to the lowei 
segment; (b) the muscular wall of the lower segment is thinner througi- 
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The Istlivni^s Uteri of the Nongravid Monkey. — The iimeosa of the 
mesial aspect of the external lip contains typical mucons secreting cervi- 
cal glands. This is true also of the inferior and inferior mesial aspects 
of the internal lip. The mucosa of the cranial mesial portion of the 
internal lip, where the mucosa of the istlimus begins, does not contain 
mucus-secreting cells or glands (Fig. 3, and ref. 19). The mucosa of 
the isthmus extends upward for a distance of 6 to 10 mm., according 
to our observations, where it joins the definitely thicker mucosa of the 
corpus. The point of transition is histologically quite definite. 

The Isthimie Uteri of the Monkey in Pregnancy. — According to 
Pranke,^® the mucosa of the isthmus of the monkey manifests only a 
slight decidual reaction. An inspection of Fig. 4 shows that early in 
pregnancy the isthmus retains its general form. As pregnancy ad- 
vances it grows in length and becomes included into the general uterine 
cavity so that the internal lip, lying in a horizontal plane, forms the 
obstetric internal os. This was confirmed^® in our frozen sections of the 
monkey prior to the onset of labor. 

Since the pregnancies of Franke’s specimens were not dated, the time 
of initiation and completion of the rmfolding of the isthmus cannot 
he stated. However, the isthmus has almost completely unfolded when 
the total length of the uterus has increased 2.6 times. 


Calculation 

1. Average length of non-gravid uterus (ref. 18) 3.2 cm. 

2. Average length of gravid uterus at almost complete unfoldingis 8.45 cm. 

3. Calculation: 8.45 -r- 3.2 = 2.6 times increase in length. 


Comment. — The evidence showing that the isthmus uteri unfolds and 
is included in the general uterine cavity of the uterus of the monliey 
is clep-cut and decisive. Thus, the isthmus uteri in the monkey either 
contributes to the fonnation of the so-called lower uterine segment, or 
actually is the lower uterine segment. 

Whether the isthmus forms the entire lower uterine segment, exclu- 
sive of the cervix, is not known. We hope to settle this question by 
placing some nonabsorbable material in the musculature at the level of 
the physiologic retraction ring and locating its site in the involuted 
uterus. 


The Extent to Which the Cervical Lips Contribute to the Lower 
Uterine Segment in Labor. — The internal cervical lip in the monkey, 
when it is effaced and dilated in labor, contributes a small but variable 
part to the lower uterine segment. The external lip is generally re- 
tracted beneath and external to the internal lip. Sometimes, however, 
the internal lip is markedly separated from the external lip, so that a 
wall of 1.0 to 1.5 cm. intervenes between the base of the internal and 
external lip. This is particularly true posteriorly (see Figs. 8 and 9, 
I'of. 18). 


THE HUMAN 


The evidence for the growth, unfolding and inclusion of the isthmus 
uteri into the . general uterine cavity in pregnancy in the human being 
is perhaps not as clear-cut and decisive as in the monkey. The reasons 
foi' this apparently are: (A) The isthmus of the nongravid human 
Pterus, as identified histologically, is relatively less extensive than in 
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out pregnancy (this may be questioned by frozen section evidence) and 
labor than that of the corpus; (c) tlie true cervix does not enlarge in 
pregnancy as does the istlimus and corpus; (d) the mucosa of the lower 
segment in late pregnancy is tiiin, there are no decidual cells and the 
epithelial cells are flat and the spongiosa is thinner; (e) the amnion 
and chorion are thinner over the lowmr segment and are tough due to 
connective tissue. These points are generally recognized as being true. 
However, it is difficult, if not impossible, after the isthmus has unfolded, 
to identify a clear-cut line of demarcation hctivcen the upper and lower 
segments. The evidence regarding the membranes is only suggestive. 
It is only corollary in my opinion to the other more conclusive histologic 
evidence, showdng that, as pregnanc 3 ’' advances, the isthmus unfolds. 

B. Gh’oss Anatomic Evidence of the Unfolding and Groivth of the 
Isthmus in Pregnancy. If the isthmus of the human being grows and 
unfolds and continues to grow to form the lower uterine segment, there 
should be some gross anatomical evidence of these changes. 

1. Ilegar’s Sign: As earl.y as 1893, Dickinson,-’ in describing the 
earl}^ signs of pregnane.v, inferred to Hegar’s sign as being due to the 
compressibility of the isthmus or lower uterine segment. About four 
to seven iveeks after the last menstruation, on bimanual examination, 
the compressible isthmus is found between the hard cervix and the 
elastic bodj’’ of the corpus. This sign ma^', hownver, he due to the 
softening and increase in the diameters of the cervix. The sign is only 
eorollary evidence in that it might be expected to occur at six weeks 
when the isthmus has grown appreciably’- (Table I). 

2. Changes in Form and Groivth of the Uterus I) wing Pregnancy^ 
It was thought that if the isthmus grew in length and then unfolded 
some significant change in the form of the uterus might occur. To 
examine this possibility, frozen .sections made during the early months 
of pregnancy’- -^vere measured and Stieve’s data -^vere analy-zed. 

First, as indicated above, "we kno-\v when the isthnius unfolds in 
the monkey’-, because the junction betw'een the true cervix and isthmus 
is grossly as well as histologically’- labeled. It has almost completely’- un- 
folded when the length of the gravid uterus has increased 2.6 times 
over the nongi-avid length. 

In the human being, using Stieve’s data, the isthmus w'as unfolded 
when the length of the uterus had increased approximately’^ 2 times 
(14.0 7.3 = 1.9 times). Inspection of the frozen sections (Table ii}) 

without microscopic evidence, indicates that the isthmus appears to be 
unfolded completefy in the four-month sections -when the uterus lias 
increased in length, 2.2 times (16.3 7.3 = 2.2 times) ; whereas, m 

the five-month sections when the uterus has increased in length • 
times (21.0 -i- 7.3 = 2.9), the isthmus appears to be unfolded. HU 
evidence is onty of interest in that it cheeks ivell ivith the more dehni 
evidence on the monkey. 

Second, after the initiation of pregnancy'^ the length of the 
increases continuousfy to term (Tables I and II, and Fig. 5). The 
also increases in breadth and thickness (anteroposterior diameter) u 
ing the first four weeks (Table I and Fig. 6) . But, according to Bie 
in Table I, the uterus does not definitefy increase in breadth 
ness during the period of from four to eleven weeks; then, a 
increase in breadth and thickness occurs (Table I and- Fig. • jj 
would appear that something occurs at eleven or tivelve ■ weeks w i 
rather suddenly results in an increase in breadth and thickness oi 



Table I. Analysis op Stieve’s Cases (34), Abnormal and Incomplete Cases Being OiiiTTED 
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3. Increase in sagittal circuinfcrencc between 4tli and Gtli months = £ 6.0 cm. 

4. Calculated Increase: 

a. Expected increase based on growth in previous 3 nio. = 2 x G = 12 cm. 

b. Contributed by unfolding of isthiniis: 14. G cm. 

c. Total increase = 26.6 cm. 

The calculated and experimental figure.s cliecli remarkably well. 

This evidence does not prove that the isthmus actually unfolds iu 
the manner described, because we have no way of knowing what changes 
would occur if the isthmus did not unfold. Tlie sudden .spurt in growth 
rate might be due to growth stimuli (hormones and distention). How- 
ever, the evidence is certainly suggestive that unfolding has occurred, 
particularly when considered together with the more conclusive evidence 
for a similar process in the monkey. 



Fig’. G. — Curves constructed from Stieve’s data (Table 1), -whicb compare favorably 

■with the data in Table II. 


3. Is it reasonable to believe that the entire so-called loiver nieniie 
segment which exists prior to and during labor can be the r^idt oj 
groioth of the isthmus uteri? In fact, the answer to this question was 
the chief reason whj^ we measured 73 frozen sections of the ^ 

the various stages of pregnancy. To obtain the data shown in Table 
we selected those frozen sections which appeared to be most free fro 
uterine pathology. This, of course, decreased the number of section 
available. Measurements of excised specimens found in the literatui 
were also measured and studied. 

In answering this question it was necessary to make two assumptions- 
First, the retraction ring or a definite thickening of the wall marks 1 1 
junction of the upper and lower segments. Second, if the lower 
develops from the isthmus, then the longitudinal muscle fibers oi 
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uterus. *riiis is coincident mth tlie nnfolding of the isthmus, as indi- 
cated the histologic studies of the mucosa. 

It should also be noted (Table II) that the distance between the lower 
edge of the placenta and the internal os rather suddenly increases be- 
tween the third and fourth months. 

Third, one may expect the unfolding of the isthmus to cause a change 
in the rate of growth and possibly in the form of the uterine cavity. 
The ratio of the length of the uterine cavity to its sagittal circumference 
as sho-wn in Table II may be taken as an indicator of the form of the 
uterine cavity. By the fourth month, the cavity has assumed the shape 
which it maintains to term. This may be an indication that the unfold- 
ing of the isthmus is completed at this time. 

M«i. 



nf ®-~-Curves of the growth in the length and the sagittal internal circumference 
general uterine cavity in various stages of pregnancy. Note the 
Jhcrease which occurs between the fourth and sixth month. Curves con- 
ruoted from data (Table II) from frozen sections. 


Changes in the rate of growth of the uterine cavity reveal another 
possibility. A study of Pig. 5 wdll show that there is a sudden increase 
in the gro-wth rate during the fourth to sixth months. If one assumes 
hrst that the lower uterine segment is made up of the isthmus uteri, and 
second that the isthmus reaches its final length before it begins to unfold, 
one can account for this sudden increase in growUh rate by an unfolding 
of the isthmus and its addition to the circumference of the uterine 
cavity : 

1. Average length of lower uterine segment = 7.3 cm. 

— Circumference length of lower uterine segment = 14.G cm. 
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Table IIA. Eate of Change in Length and Sagittal Circumference 

OF UTERINE CAVITY 


MONTH 

LENGTH 

CM. 

SAG. 

CIRCUM. 

CJI. 

A. 

INCREASE 

IN 

LENGTH 

CM. 

B. 

INCREASE 

IN 

CIRCUXI. 

CM. 

B. - A. 
SLOPE 

OP 

CURVE 


0 

3.4 

0.8 





— 


0 to 1st 

4.6 

10.4 

1.2 

3,6 

3.0 

I 1 

1st to 2nd 

6.2 

15.3 

l.G 

4.9 

3.1 

y 2.95 1 9 Q.. 

2nd to 3rd 

8.2 

20.8 

2.0 

5,5 

2.75 


3rd to 4th 

10.4 

26.6 

0 2 

5,8 

2.04 

. J 

4th to 5th 

17.1 

44.0 

6.7 

17,4 

2.6 


5th to 6th 

20.9 

53.5 

3.S 

9,5 

2.5 

! I2.54 

6th to 7th 

21.7 

55.3 

0.8 

1.8 

2.3 

/ 

7th to 8th 

23.5 

60.5 

1.8 

5.2 

3.0 

} Eelation of 

Sth to 9th 

24.6 

65.0 

1.1 

4.5 

4.0 

j length to cir- 

9 mo.. 

25.3 

00.7 

0.7 

1.5 

2.1 

cumference is 

1st stage 






close to that of 

of labor 






a circle 


isthmus during pregnanej^ should increase in length to the same extent 
as those of the corpus. 

The actual measurements reveal that the musculature of the corpus 
elongates in its sagittal circumference from 6.9 to S.O times during 
pi'egnaney. The musculature of the isthmus elongates in its sagittal 
internal surface from 7.3 to 13 times. If one chooses the average cir- 
cumference of the nongravid corpus (6.9 cm.) and chooses 1.0 cm. as 
the length of one side of the nongravid isthmus, then the corpus in- 
creases in length 7.4 times and the isthmus 7.3 times. 


CALCULATIONS REGARDING THE SAGITTAL GROWTH OF THE ISTHMUS AND 
CORPUS UTERI IN PREGNANCY 


A. Average intemal sagittal circumference of uterine cavity at term (Table Hi- 
Average of 9 mo. term and 9 mo. first stage 

B. Average internal sagittal circumference contributed by lower uterine segment. 

1. Length of lower uterine segment, cesarean section, Marshal and 
others 7-10 cm.; 

2. Average length of lower uterine segment, frozen section (Table III) /.3 cm. 

(2 X 7.3) = 14-6 cm- 


C. Average sagittal circumference contributed by corjnis (A-B) 

D. Average sagittal circumference of uterine cavity in 

Nulliparous (Table 11) 6.3 

Multiparous (Table II) 7.4 


Average 


6.9 cm. 


E. Increase in sagittal circumference of corpus in pregnancy: 

1. 51.2 6.3 (Nulli) = S.O times. 

2. 51.2 7.4 (Multi) = 6.86 times. 

3. 51.2 6.9 (Ave.) = 7.4 times. . 

4. Using only 9 mo. term or 9 mo., first stage measurements, or both ( e c 
III), to conform with “A” above the average length of one wall of tie 
lower uterine segment is 9.1, or 11.1 (average witli cervix) minus 2.5 (average 
length of cervix), which equals 9.1 cm., or 2 X 9.1 = IS.2. 

65.8 — 18.2 = 47.6 cm., for the sagittal circumference of corpus. 
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47.6 6.9 (average circumference, nongravid, uterine cavity) — 6.9 times. 

F. Increase in sagittal lengtli of corpus in pregnancy ranges from 6.9 to 8.0 times. 

G. The increase of the length of the isthmus in pregnancy depends on the length 
accepted for the nongravid isthmus. 

1. The maximum length of one wall is 1.0 cm. ; 

2. The minimum length of one wall is 0.45 cm.; 

3. The average length of one wall is 0.7 cm., or 

Average total length is 2 x 0.7 = 1.4 cm., on the Ijasis of maximum length; 
the total lengtli is 2.0 cm. 

a. 14.6 (see B 2 above) 2.0 = 7.3 times. 

b. 14.6 -i- 0.9 = 16.2 times. 

c. 14.6 -i- 1.4 = 10.4 times. 

d. 18.2 (see E 4 above) 1.4 = 13.0 times. 

e. 18.2 (see E 4 above) 2.0 = 9.1 times. 

H. Increase in sagittal length of isthmus in pregnancy ranges from 7.3 to 13.0 
times, omitting the minimum figure for the length of the isthmus. 

The correlation bet-ween the extent of growth in length of the isthmus 
and corpus is striking. This is particularly true when one recalls that 
before the physiologic retraction ring becomes definitely evident, some 
increase in the length of the fibers of the isthmus and decrease in the 
length of the fibers of the corpus may have occurred. Keeping this in 
mind, it is reasonable to believe that all of the so-called lower segment, 
exclusive of that contributed by the true cervix in labor, develops from 
the isthmus. The onl.y way to settle the question would be to place some 
nonabsorbable material at the level of the retraction ring in labor, and 
then determine its position in the fully involuted uterus. 

in. CERTAIN OBSERVATIONS RESULTING FROM A STUDY OP FROZEN SECTIONS 

OF THE HUMAN UTERUS 

In the preceding study it was necessary to identifj’’ the “retraction 
ring” or the junction of the isthmus and corpus as accuratelj' as possible. 
This caused us to make measurements which are of interest in relation 
to the lower segment cesarean operation and to the problem of con- 
striction ring dj^stoeia. 

The Relation of the Loiver Edge of the Placenta- to the Retraction Ring 
a.nd the Obstetric Internal Os. — In the monkey the lower edge of the 
placenta, as a rule, was a good indication of the site of the physiologic 
retraction ring in labor. This was not found to be so true in the human 
being. 

In the terai uterus (9 mo.), the lower edge of the placenta was 
located on the average 15.2 cm. circumferentially above the obstetric 
internal os (Table II). The retraction ring was located on the average 
a ^^^’^iiinfm’entiallj^ above the obstetric internal os. Or, the lower 
edge of the placenta was located on the average 3.1 cm. above the re- 
traction ring. In the ninth month, first stage specimens, the lower edge 
of the placenta was located on the average 2.1 cm. (13.0 - 9.1 = 2.1 cm.) 
above the retraction ring. 

The Relation of the Retraction Ring to the Peritoneal Bladder Fold -. — 
the average circumferential distance from the bladder fold to the 
external cervical os was 5.9 cm. (Table III). The average cireum- 
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second stage of labor -were located above tlie horizontal plane of the 
superior border of the symphysis. In 13 cases in whicli the ring was 
located anteriorly, the average vertical distance from the symphysis to 
the ring was 3.7 cm., the range being -2.7 (one ease) to +11.8 cm. 
(Table III). 

The Thickness of the Uterine Mnsculature or Wall at Various Levels 
Before and During Labor. — The thiclcness of tlie uterine wall was meas- 
ured at the points indicated in Table V. An anal.ysis of the data reveals 



Pig. 8. — Frozen sections illustrating- -the variability in retraction rings p- s 

sence of disproportion. Section 1 is from Canton ; Section 2 is from Canton , fa 
is from Braune ; and Section J/ is from Barbour. Barbour’s section was m 
stage. The others are second stage. 
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ferential distance from the retraction ring to the external os was 9.2 
(Table II). Thus, the bladder fold was found on the average to be 
3.3 cm. below the retraction ring. This cheeks well with the measure- 
ments of Marshall (ref. 26, p. 45) made during cesarean section. He 
finds that the bladder fold is usually located below the physiologic re- 
traction ring, but the firm attachment of the peritoneum to the uterus 
is usually located 2 to 3 cm. above the ring. 

The Variability in the Extent of the Retraction Bing in the Absence 
of Disproportion. — A study of all the frozen sections in the literature 
reveals that the extent of the retraction ring varies considerably, as was 
observed in the monkey. In Pig. 8 is shown four frozen sections illus- 
trating the variability. Some rings are strictly located, as in Fig. 8, 1, 
to the posterior wall of the uterus and would probably be overlooked 
at a cesarean operation. A few completely surround the uterus. 


M-on-tb-S 9 mon.tK5 P.P. 



Fig. 7. — Graph showing the position of the fundus and the anterior and posterior 
cervical lips during pregnancy and labor. 


Of 73 specimens studied, a definite physiologic retraction ring, or a 
"retraction ring,” was found in only 38, or 52 per cent. A definite 
projecting ring was present in 14, or only 19 per cent. A definite 
thickening was found in 24, or 33 per cent. By “definite thickening” 
is meant a place regarding which everyone would agree that the corpus 
becomes thicker. In other instances the thickening is so gi-adual (Fig. 
8,4) that no definite place could be labeled as a physiologic retraction 
I’ing. Other data of interest regarding retraction rings are recorded in 
Table IV. » ^ 

The Relation of the Physiologic Retraction Ring, or Retraction Ring, 
to the Level of the Siipenor Border of the Symphysis. — All the rings 
in the frozen sections studied by us from eight montlis to the end of the 



970 


AIMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


fci 

o 

Pi 


C5 

g 

5 

6 
P 

ft 

PS 


« 

O 

M 

P 

w 

ft 

w 
w 1 
p 

w 

» 

Q 


W 

o 

c- ( 

£h 

. , O 

Cs2 

O 
02 ft 

W Js 
&< 

oK 

ft 

ft 

54 

O 

02 

02 

W 


H 

ft 

« 

H 


o • P X 
< w o tr* 
K p ‘ 

t£i 


ft £> *^* 

^ £; w “ 

s o 


o 
. fcJD 
C> ft 
^ « 


O CO 

o 


CJ 
. fcjD 
(t> ft 


o 
. fcJD, 
O ft 

5 


CO 
CO rH 

ci o 


o 
. tX) 
o 
> ci 


Ci 

C5 

O 

o o 

CO' 



02 


0 

0 

0 

0 

ft r. 



00 

cT 

CO 

iq' 

go 

X 

D 


=2 . 
l-O 

CC rH 

t- IQ 

©1 

LQ 

CO r-i 

d d 


ft 


IQ 

IQ 

©i 

^LO 







>r 




Oj 

=2 

0 

0 


P- 

, • 

c; 

0 

CO 

Cl 


CO 


r}t 

CO t—l 

©1 

lx ©J 

02 

0 

w 

0 

IQ 

•-3 1.P 

0 IQ 

D 



IQ 

IQ 

ci 

’-'0 

ft 







0 







0 







ft 







P 



<=> 

ir^ 

0 

0 




0 


rH 

CO 


/5 

<. 

p rH 

p 

tH 

CO rH 




t- IQ 

t- IQ 

lx- 0 

0 0 




CO 

IQ 

ftj 








* 

02 



0 

0 

0 

0 

P 

p 

, • 

rH 

t' 

CO 

* d 


r/2 

r-i 

CO rH 

CO , 

0 

IQ CO 

& . 

0 


IQ 

IQ 0 

IQ 0 


&. jp 



IQ 

UQ 


w 

0 j 







S 0 







2 X 
^ < 



p 

p 

p 

p 

Q 


w 

0 CO 


0 lx 

0 CO 

X 

D 

;z; 


i^Iq 

^ 0 

iqTq 

^ 0 











0 

0 

IQ 

0 

BETWEEN 

lND P.R.R 

CKENING 

ft 

1 • 

0 

0 

0 

CO 

02 

0 

ft 

r<t 

w 

L'- rH 

IQ p 
cq 

ri< ^ 

^ p 
CO 

p 

^ LQ 
©J 

p 

riH p 
CO 




X 


02 

§ O “ 
X <5 
O 


w 

% 

ir* 

02 


O 
rH P 
lO IQ 
CQ 


o g 

a fe 

o 


IQ 

o c 4 
cn 5 lo 


o 

ca IQ 
CO o 


o 

IQ to 
CO IQ 

ca 


B a 


js X 


O'C 

c 

ft w 
.ft <y 
.ft w 
ft 

II 


« 


W 

O 

S 

o 

Otui 

ftl o 


ftti 

^ ft 


v 

^‘h 

cy P 

O 

^ o 
*0 ^ 
ft ..5 

c - 

'- cc 

X «i-i ft 

ft X 

C> S'S 

f= s *= 
V ifS 
<v s ^ 

C. « w 

c5 
©•^ 


w tc 


rt t- 

o 3 


O'- 

ft 


s tJ3 


t: k! o ^ ft 
ft o 


op 

"I 


W-* 


«W 

o © 

CO 


s'il 

.2 V § 

' * ^ ft 


rt 
^ o 
b£ ^ 

<y C 


ft 

O 

2 

fc/) 


a 

.2 

© 


'd 

ft o 
ft ft 
. ■<-» 

P^-M 

ft 

A 


So©' 
ft*C,2 
43 

ft © 0) 


CQ 

P 

P 


^ftgc 

ft 


■ «- 
* 


W.2 

W ft 
<S ft © T 

•S.5 © o-H S © 
£ > ^.2g ^ 

S-i4-> W .. J2 p 

o o lu 5r o 

'' S-M m o 

S 3 £ 

3 3 n. 3 

P“' 


>3 « 


cj w a> 

ft I 

o te P I 


■'rft O 


o w 


§2 

p:^ p p 

c C 
ft ft 


© 



H’T: FUNCTIONAL ANATOMY OF LABOR 


969 


Table IV. Summary op Definite Eetraction or ‘ ‘ Constriction Eings ’ ’ 


I. Of 73 cases studied, physiological retraction ring, or a definite re- 
traction ring was present in 38, or 
Definite ring, present in 14 cases 
Thickening only, present in 24 cases 
II. Of 48 cases during labor and up to fourth day post partum: 

Eing present in 14 cases, 
in. Of 14 definite rings: 

3 occurred in first stage of 17 cases 

1 occurred in Braxton Hicks’ Version of 3 cases 
6 occurred in second stage of 8 cases 

2 occurred in third stage of 8 cases 
2 occurred in post partum of 11 cases 


PER CENT 
52^0 

19.2 

33.0 


29.9 


17.6 

33.3 

75.0 

25.0 
18.2 


(The unpublished case of Dr. Hillis is included.) Of the 10 rings found in the 
first and second stages, 9, or 90 per cent, correspond to fetal depressions. The 
other one occurred in a Braxton Hicks’ version. 


that on the average during the first stage of labor the length of the lower 
segment increases only slightly, if anjr. The lower segment, however, 
becomes definitely thinner. This must be due cliiefly to an horizontal 
increase in the length of the circular musculature. During the second 
stage, the average length of the lower segment definitely decreases, 
i.e., from 9.1 to 6.6 cm. 

On reviewing and measuring the thickness of the uterine wall in 
labor, one is amazed by the variability particularly in the retraction 
of the corpus, as revealed by the frozen section method. 

Changes in the Position and Length of the Cervical Lips . — In the 
monkey in labor, it was found that the cervical lips during the second 
stage of labor (frozen sections) retracted about the presenting part to 
the Ipel, or usually above the level of the superior border of the sym- 
physis.^^® The data from the frozen sections of the human uterus are 
presented in Table VI. Unfortunately in many cases the section did not 
pass through the cervical canal. For this reason some of the sections are 
of no value for detailed mensuration. 

The data obtained (Table VI) indicate that from the eighth month of 
pregnancy to the beginning of the second stage of labor the eex’vical lips 
tend to sink in relation to the symphysis. During the second stage, they 
are definitely elevated and even the anterior lip in some instances (2 of 7) 
may rise slightly above the s^onphysis. This occurs in the absence of 
knovm disproportion. This is particularly true of the posterior lip 
(see Fig. 7). 

The excursion of the cervical lips during labor in the_ living subject 
is best studied b.y placing radiopaque clips on the cervical lips. This 
method, which is being employed by Caldwell and Stillman,® should 
yield precise information. Their preliminary results indicate that the 
cervical lips in the human being during the second stage of labor 
retract to a higher level in labor than is generally believed. 

The frozen sections reveal that the extent to which the cervical lip 
is retracted into the lower segment in labor is subject to vdde variation. 
Ill some cases only a lip 2 mm. long hangs below the level of the fornix: 
ill other cases as much as 3.4 cm. In the latter case it appears as if no 
retraction of the eeiwix into the loAver segment has occurred. 



972 


AI^IERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


f. To obtain direct evidence, it would seem to be necessary to place 
some nonabsorbable material in the musculature at the site of the re- 
traction ring in labor and then determine the site of the material in the 
fully involuted uterus. 

3. Data obtained from the mensuration of frozen sections of the 
human uterus have been analyzed in relation to the location and varia- 
bility of the physiologic retraction ring and the position and dilatation 
of the cervical lip during labor. 

Note: It should be stated that all tlie data on wliich the averaged values in 
the tables are based cannot be published in a short article. Dr. D. N. Danforth 
and I hope to publish a monograph including jdiotographs of all frozen sections and 
the data upon wliich the averaged values arc based. 
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Table VI. Showing Level op Cervical Lips and External Height of Fundus 
IN Relation to the Horizontal Plane op the Upper Border op the Symphysis 

(Human Frozen Sections) 


STAGE 

NO. 

OP 

CASES 

CERVICAL LIPS AS RELATED 
OP SYMPHYSIS* 

TO LEVEL 

HEIGHT OP FUNDUS 
ABOVE PLANE OF 

ANTERIOR 1 

POSTERIOR 

SYMPHYSIS 


AVE. 1 

RANGE 1 

AVE. 1 

RANGE 

AVE. 

RANGE 

7 mo. 

4 

-2.8 

-1.6 to -4.1 1 

-2.8 

-1.5 to -4.1 


18.1 to 24.8 

8 mo. 

4 

KiIm 

-1.0 to +0.2 


-0.6 to +0.7 

22.9 

18.9 to 25.9 

9 mo. 

4 

-2.2 

-1.5 to -3.7 

-1.2 

0 to -3.7 

23.1 

20.3 to 26.7 

8mo. I 

4 


-2.0 to 0 


-1.0 to +2.0 

23.2 

19.4 to 25.8 

9 mo. I 

6 

-3.8 

-5.7 to -0.6 

-2.8 

-5.0 to 0 

23.8 

17.9 to 32.5 

9 mo. n 


-1.3 

-3.8 to +0.7 

+3.8 

+0.3 to +7.4 

22.4 

16.7 to 25.5 

9 mo. HI 



-1.4 to -8.0 


-4.6 to +2.5 

14.1 

12.6 to 17.6 

Post 

partum 

8 


-6.5 to +1.4 

-2.3 

-5.6 to +1.4 

12.7 

7.8 to 17.6 


* (-) = below level of symphysis ; (+) = above ; ( 0 ) = at level. 

Note: According- to the data, from eight months to, and including, the first stage 
of labor the cervical lips tend to sink in the pelvis, but during the second stage they 
are definitely elevated to sink again at the third stage. 


SUMMARY 

1. A structural, as well as a comparative anatomic and physiologic 
background, exists for the mode of travel of the wave of uterine con- 
traction in the primate uterus. 

2. The evidence pertaining to the growth and unfolding or inclusion 
of the istlimus uteri into the general uterine cavity to form the so-called 
lower uterine segment may he summarized as follows : 

a. Histologically the isthmus uteri increases from 2 to 3 times in 
length during the first three months of pregnancy and then unfolds and 
is included in the general uterine cavity. No evidence contrary to this 
observation in the human being could lie found. Histologic and gross 
anatomic observations in the monkey lend substantial confirmation. 

b. The muscular fasciculi of the isthmus in pregnancy assume a more 
longitudinal or steeper course, but the architecture of the true^ cervix 
and corpus is not significantly modified. There is no contrary evidence; 
yet, one should like to have confirmation of Goerttler’s observations. 

e. The membranes are relatively loosely attached to the lower segment 
and the mucosa of the lower segment differs histologicallj^ from that 
of the upper segment. This evidence is not substantial in that no definite 
line of demarcation between the two segments can he detected. 

d. The changes in the form of the uterus in pregnancy are com- 
patible Avith and suggest that some event happens between the third and 
fourth month of pregnancy Avhich contributes (a) to a definite change 
in the breadth and thiclniess of the uterine cavity, (b) to a^ greater 
increase in vertical length in I’elation to the increase in the sagittal cir- 
cumference of the cavity, and (c) to a rather sudden increase in the 
average distance of the lower edge of the placenta from the internal 
os (Table II). 

. e. Using the “retraction ring” as the point of junction between the 
isthmus and corpus in late pregnancy and labor, it was found that the 
nuiseular fasciculi undergo approximately equal increases in longitudinal 
length in pregnanev. Or, it was found reasonable to conclude that an 
|st_hnuis only i cm.' long in the nongravid state may In-pertrophy until 
It is 7 to 10 cm. in length at term. 
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MATERTAI^ 

So far 61 women from 26 to. 44 years of age liave helped in this 
study. They had had from 2 to 15 ])regnaueics each. There had been 
an average of 7.3 previous pi-cgnaneics in tliose cases in wliich normal 
ova were obtained, an avei'agc of 6.8 pregnancies each in cases in 
which abnormal ova were recovered, and an average of 4.8 previous preg- 
nancies per patient in the 48 cases in Avhich young emljryos were not 
found. 

Of the 12 eonceptuses recovered in the course of this investigation, 
7 are considered to be normal. One lacks the embryo, so it may be said 
to be congenitally destined for abortion, and four others are probably 
so. The only endometrial deviation from normal was seen in the one 
case, Be-777i, which is minus the embryo. This ovum is situated in a 
polypoid bit of mucosa (Fig. 3). 

Two of the normal ova, Si-7699 and Al-7700, were reported briefly 
to the American Association of Anatomists iii 1939, and tlie material 
pertaining to Al-7700 was published as an abstract in the Amtomical 
Record} Later both these si'iecimcns were dcsci'ibcd in detail in the 
Contrihutio'ns io Emhryolofjy of the Carnegie Institution of ’Washing- 
ton." Five of the normal embryos (including the two mentioned above) 
and four of the pathologic ones were discussbd before the American 
Society for Experimental Pathologj’ in April, 1942.^ In a paper read 
before the American Association of Anatomists, also in the spring of 
1942, Re-7950 and Si-7699 were compared with regard to their respec- 
tive implantation sites.* 

The present paper utilizes three additional ova : one abnormal, 
Sm-8000, and two normal, Mu-8020 (Fig. 1) and Wi-SOOd (Fig- 2). 
The latter two specimens, estimated to be between 7 and 8, and between 
9 and 10 days old, respectively, are, as far as we know, the youngest 
human embryos ever seen and are now reported for the first time. 
The next three normal ova in the order of age, dated 11.5, 12.0, and 
12.5 days old (mean values), are represented in Figs. 3, 4, and 5, re- 
spectively. 

The structural details of the specimens not already described will m 
time appear in the Contributions to Embryology of the Carnegie Risti- 
tution of "Washington. We merely' Avish to mention a few of the clinical 
lessons derived from our studies thus far. 

The f olloAving subjects are considered : 

1. The probable time of ovulation as evidenced by' embryo age and 
endometrial histology. 

2. The time of nidation. 

3. The location of embedment. 

4. The frequency of abnormal ova. 

1. THE PROBABLE TIME OP OVULATION AS EVIDENCED BY EMBRYO AGE AXD 

ENDOMETRIAL HISTOLOGY 

The ages of 11 embry'os have been tentatively' estimated by 
Streeter and Heuser by comparing their development Avitli t 
monkey' eonceptuses of knoAvn ovulation ages. The twelfth speei > 
Be-7771, is undatable, since it lacks an embryo. t'ri? B 

How long a time elapses between ovulation and fertilizatio • 
seems likely' that for prolonged orderly' development to occur ai e 
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John Rock, M.D.,- and Arthur T. Hertig, M.D., Boston, ]\'Iass. 

(From the Free Hospital for Women, Broolcline, Mass., the Departments of Gyne- 
cology, Ohstetrics, and Pathology, Harvard Medical School, and the Department 
of Embryology, Carnegie Institution of Washington, Baltimore, Md.) 


T O FURTHER a eomprelieiisive study of the factors of human re- 
production, we have started, at the Free Hospital for 'Women, the 
sj'stematic collection of human ova. Among several hundred eggs ob- 
tained from follicles, we have recovered two in the first maturation 
division. We have also isolated one perfect luafertilized tubal ovum. 
Prom uteri removed at operation we have recovered twelve very young 
human conceptuses ■with which this report deals. Together with the 
tubal ovum, these specimens have been added to the collection of pri- 
mate ova in the Department of Embryolog.y of the Carnegie Institution 
of Washington.! Here they are utilized by Doctors George W. Corner, 
George L. Streeter, and Chester Heuser in their study of human em- 
bryology. To these investigators and their associates we owe the care- 
ful sectioning and photographing of the specimens. We are also grate- 
ful for their help in the basic interpretations on which this paper rests. 

The heavj^ clinical load of the Free Hospital for Women has been 
admirably adapted to our purpose. Patients seen in the Out-Patient 
Department who require surgical relief for conditions not immediately 
liarmful 'must await hospitalization usually for sevez’al months. From 
women who are put on the list for operation by the examining surgeons 
in the Out-Patient Department we select those to whom the following 
statements apply: 


1. They are incapacitated by symptoms caused by gross uterine dis- 
placement or minor uterine pathologj’’, which can best be relieved by 
hysterectomy. 

_ 2. Their menstrual habit is such as to indicate probable regular ovula- 
tion. 

3. Thej’’ are living with their husbands and are willing and intelli- 
gent enough to cooperate. 


The selected patients are asked to report each menstrual period dur- 
nig the months of waiting for admission and to record the dates of 
coitus during the cycle in which operation is to take place. In some 
cf the more recent cases urine for assay of hormones has also been 
collected prior to operation. 


o, *nead at the Sixtv-Seventh Annual Meeting of the American Gynecological Society. 
-KMop Lodge, Pa.. June 15 to 17, 19-12. 


’'f's been aided bv grants from tlie Carnegie CorporaUon of Now* YorK-. 
in P. Milton Fund of Hnia-ard University, and the Committee for P.esearch 

Problems of Sex, National Research Council. 

accession numbers of the Carnegie Institution of Washington are used to 
snate the specimens discussed in this report. 
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absence of pregnane}", menstruation would have occurred on the tliirtietli 
day of the cycle. The conceptus obtained is considered to be seven to 
eight days old. Hence ovulation in this well -con trolled case took place 



Pig. 1. — Mu-8020. A 7.5-day human ovum implanted on Physiologically 
twenty-two-day secretory endometrium. At its site of attachment to the the 

the ovum shows a thick proliferation of its trophoblast which is “tiove 

syncytial type. The embrjm is represented by the rounded mass of cells just au 
the trophoblastic mass and beneath the thin membranous portion of ‘eite 

blastocyst wall. The surface epithelium of the endometrium is defective at tiw ^ 

of Implantation but is undergoing proliferative repair at the margin or tne ue 
Hematoxylin and eosin. XIOO. Figures are arranged in the order of ascenamg 
of the ova. 


fourteen to thirteen days [(8 to 7) -f- 6] before anticipated menstrua- 
tion, and between days sixteen and seventeen of the cycle. In 
Al-7700, operation was performed on the twenty-ninth day, but ^ 
endometrium showed that a menstrual predecidua would not have 
veloped until two days later. The conceptus is considered to be twe v 
to thirteen days old. Ovulation thei’efore is judged to have 
fifteen to fourteen days [(13 to 12) + 2] before anticipated menstrua- 
tion, and between days sixteen and sev^enteen of the cycle. 

Hence it appears in these two eases that ovulation takes place 
fourteen days before menstruation. In a twenty-seven-day cycle (uu 



ROCK AND HERTIG: EARLY HUMAN DEVELOPMENT 


975 


first maturation division, tlie regulating influence of the male pro- 
nucleus must be added within a short time, for it has been found, both 
in human beings and in lower mammals, that, although segmentation 
may occur in vivo in unfertilized ova,®"® atresia soon follows. We have 
noted abnormal cleavage in human ovarian eggs during the first tAventy- 
four hours of culture in vitro. On the basis of present evidence, it seems 
likely that no more than one day intervenes between ovulation and fer- 
tilization. This time interval may be taken then as the possible error 
in age of embryo Avhen it is considered the same as ovulatory age. The 
OAUilation ages recorded in Table I range from between 7 and 8 to 
between 16 and 17 days or, expressed in terms of mean values, from 
7.5 to 16.5 days. 

Table I. Time of Ovulation in Cycle as Indicated by Age of Embryo and 
Condition of Endometrium on Day of Operation 


CASE* 

MEAN 

esti- 
mated AGE 

OF OVUM 
(DAYS) 

ESTIMATED IN- 
TERVAL BE- 
TWEEN OPERA- 
TION AND NEXT 

CATAMENIA 

AS JUDGED BY 
CONDITION OP 
ENDOMETRIUM 

(days) 

INTERVAL BE- 
TWEEN ESTI- 
MATED OVULA- 
TION AND AN- 
TICIPATED MEN- 
STRUATION 

(days) 

DAY OF CY- 
CLE ON 
WHICH OP- 
ERATION 

TOOK PLACE 

ESTIMATED 

PREOVULA- 

TORY 

INTERVAL 

(days) 

Mu— 8020 

7.5 

6 

13.5 

24 

16.5 

Wi— 8004 

9.5 

2 

11.5 

25 

15.5 

Si—7699 

11.5 

3 

14.5 

25 

13.5 

Tr— 7770 

11.5? 

3 

14.5? 

31 

19.5? 

Er— 7850 

11.5? 

3 

14.5? 

31 

19.5? 

Sm — 8000 

11.5? 

3 

14.5? 

28 

16.5? 

Ee— 7950 

12.0 

5 

17.0 

26 

14.0 

Al— 7700 

12.5 

2 

14.5 

29 

16.5 

Br--7800 

13.0? 

2 

15.0? 

32 

19.0? 

Eu— 7801 

13.5 

2 

15.5 

28 

14.5 

Bu— 7802 

16.5 

0 

16.5 

33 

16.5 


*Ovum Be-No. 7771 is not included in this table since, due to the absence of the 
embryo, its age could not be estimated. 


• ^Indicates abnormal specimen whose age could not be estimated as accurately as 
in the cases of normal ova. 


Except in the immediate proximity to the embryo, the endometrium, 
barring unusually persistent edema, seems unaffected by the pregnancy. 
The third column in Table I shows the estimated time in days needed 
in each case after the day of operation for those histologic changes to 
ensue which normally take place in the endometrium before menstrua- 
tion is begun in a fully developed predecidua. If this stated number 
of days in each ease is added to the age of conceptus, ive derhm an idea 
01 the time interiml by which ovulation preceded anticipated menstrua- 
Hon. This time interval ranges approximately from 11.5 to 17.0 days 
(Column 4). If now the estimated mean age of the conceptus is sub- 
tracted from the cycle day on which operation was perfoi'med (Column 
we see that OAuilation took place from days 13.5 to 19.5 of the cycle 
(Column 6). The eases in wdiich the interval is more than 16.5 days 
are, hoivever, those of abnormal ova in Avhich the assigned ages may be 
ass accurate than in the normal ones. 

The impression might be gained from these figures that ovulation 
oeeurs the middle of the cycle and that it is as accurately placed by 
I'eckoning from the onset of the last menstrual flow as from the next 
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vesicle consists only of the tiiin shell of the blastocyst itself and a small 
gTonping of cells which, together with the fewer and more primitive 
“formative” cells, make up the embryonic pole. It is beneath this 
area that nidation occurs. The trophoblastic nuclei of the aiLxiliaiy cells 
promptly become distinguishable from the formative cells, multiply, 
and form an invasive syncytium. We have as yet seen no free human 
blastocyst. In our youngest ovum, Mu-8020 (Fig. 1), syncytium and 
signs of early lacunae arc easily discernible. The number and size of 
the formative cells in the embryonic disk, and the integi’ity of the 


































Pig:. .S. — Si-7699. An 11. .5-day human ovum embedded in twenty-flve-daj s 
tory endometrium. The endometrial epithelium has completely regenerated o\ ei 
ovum, although some coagulum from a near-by defect is apparent on nie sui • 
Within the outer syncytiotrophoblast is an intercommunicating lacunar neenm 
taining some maternal blood. The inner cytotrophoblastic layer of the 5“?, , » 

ginning to develop. The bilaminar germ disk (embryo) is seen ° V.-ees- 

Tvith its amniotic cavity below and its exocoelomic cavity above. There is a, » 6 b 
tion of early decidua about the ovum and the moderately prominent ^ eosin. 

with surrounding predecidua in the lower riglit corner. Hematoxylin anu 
XIOO. 

amniotic cavity, together with the mass of the whole ovum and the 
degree of development of the trophoblast, indicate that the 
is seven to eight daj^s old. Furthermore it should be noted that 
single coitus in this case preceded operation by 7.5 days. Embedinen^ 
has barely begun, yet the trophoblastic growth must have taken a eon 
siderable time, possibly as long as 48 hours, to be accomplished, t 
would place nidation five to six days after ovulation; i.e., on the nin 
teenth to the twentieth day of a twenty-seven-day cycle. _ . 

Our next specimen in the order of age is that of Wi-8004 (Fig- 1- 
This was almost completely submerged in the endometrium, yet 
histology indicates that it is only nine to ten days old. Judging it 
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menstruation on the twenty-eighth day) ovulation takes place not only 
about the fourteenth day (14 + 2) before the beginning of catamenia, 
but also in the middle of the cycle. When the eyele is longer than 
twenty-seven days, as in the two eases mentioned above, ovulation stiU 
takes place about the fourteenth day before the first daj^ of fiow, but 
in these cases not in the middle of the cycle. The postovulatory period 
approaches a constant ; the preovulatory phase is of variable length. 



Pig. 2. — Wi-8004. A 9.5-day human ovum implanted within the surface of 
twenty-six-day secretory endometrium. The defective endometrial epithelium has been 
partially repaired and is in the process of closing the defect created by the implanting 
ovum. The thick syncytiotrophoblastic plate now contains numerous coalescing 
lacunae for the reception of maternal blood. Some syncytiotrophoblast has formed on 



bilaminar germ disk with beginning amniotic cavity belc^v, is composed of a thi^ 
plate of ectoderm and a thin plate of primitive entodenn. The ^vity within the o^m 
(future chorionic cavity) contains artifactual blood. Hematoxylin and eosin. Xlbu. 


This is a conclusion which we draw not from the small number of 
coneeptuses which we have obtained, hut from much more extensive 
studies of the endometrium as it reflects changing endocrine aetimty 
of the ovarv. The values in Column 4 of Table I do not vary signifi- 
cantly from the figure 14 + 2. Difficult as it is to determine just how 
long progestin has been acting on an endometrium, it is even more dif- 
ficult to determine the exact age of an embr>*o. The fact that the figures 
in Column 4 of Table I were derived from estimates in regard to both 
these factors may account for the minor deviations noted. 

2. THE TIME OF NIDATION 

_ Heuser and Streeter® have shown in the monkey that wlicn contact 
IS made with the endometrium, the trophoblastic tissue of the tiny 



